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SOLVENT RESISTANCE—ONE OF SEVERAL TESTS 


IMPREGNATIN® 
VARNISH 





This New Tester 


marks another important advance 
in Beldenamel Quality Control... 


This abrasion resistance tester, a recent 
development of Belden engineers, takes the 
guesswork out of solvent-resistance tests. 
By adding high precision to routine test- 
ing, the new tester again raises the quality 
of a!l Beldenamel output. 

Such improvements in quality control 
are tremendously important, today, when 
the urgent demand for bigger and bigger 
output ordinarily tends to endanger estab- 


lished inspection standards. 

This new solvent resistance test, made 
on Beldenamel after immersion in strong 
solvents, assures that all Beldenamel has 
Balanced Insulation. No quality, such as 
adherence, flexibility, aging, or abrasion, 
is slighted . . . no requirement is overlooked. 
That is why Beldenamel users always get 
Balanced Insulation and, therefore, enjoy 
the lowest OVER-ALL winding costs. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, Illinois 
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Close-up of 
abrasion tester 
showing steel 
wire for scrap- 
ing surface of 
test sample. 
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@ Designers of machines for America’s armament can speed up produe- 
tion by specifying bearings of established American standard dimensions 
and tolerances. Because standard bearings can be produced much faster 
than “specials” requiring extra tooling and different machine set-ups. 

One “special” may well delay delivery of many standard bearings 
and the machines awaiting them, in addition to complicating the 
servicing of machines in the field or in the plant. New Departure, 


Division of General Motors, Bristol. Conn. Detroit and San Francisco. 


Designers: Consult a New Departure En- 
gineer as to availability of types and sizes. 


Managers and Foremen: The proper mount- 
ing of ball bearings so that machines will 
give tip-top performance is vital to our war 
production effort. All men in charge of 
assembly should have New Departure’s new 
“Shop Manual.” 





















Contact springs employing any of these forms can be furnished. 
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te elar mel 
rare metals 
and special 
alloys, 
“over-all” 
welded to 
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FORM B 


Spring bushing 
insulators made 
by a patented 
elgela ts Miaeli 
Bakelite rod. 
IHustration also 
shows twin 
contacts 


Clare Type ‘‘G” Short Coil Relay 


“Custom Built” for 


Walkie-Talkies... 


Because it is Compact, rugged, and 
dependable, the Clare Type G relay is 
well adapted to use in the Army's 
Walkie-Talkie. These same qualities 
have led to the selection of the Type 
G for use in radio transmitters in ships 
and aircraft, in aircraft signalling de- 
vices, height indicators, fan markers, 
radio compasses, radio aircraft com- 
passes, and propeller feathering 
controls. 

The Type G ts a short coil relay 
designed specifically for locations 
where space is limited and where al- 
lowance must be made for shock, 
vibration, and exposure. The features 
that give the Type G its favorable 
characteristics for this kind of service 
are listed at right. 


Notable feature of every Clare relay 
is the care with which they are manu- 
factured and the quality of the mate- 
rials of which they are made. Notable 
feature of the C. P. Clare & Co. organ- 
ization is its eagerness and ability to 
produce relays “custom built’’ to the 
requirements of each customer. 
Whether this can be done by experi- 
enced selection among the construc- 
tions and materials we consider 
standard, or by design that is special all 
the way through, we are ready to serve 
you promptly, confidentially, expertly. 

Write for catalog and data book. 
C. P. Clare & Co., 4719 W. Sunnyside 
Avenue, Chicago, III. Sales engineers 
in all principal cities. Cable address: 


CLARELAY. 


Features of the 
Clare Type G 


1 Standard spring assemblies may 
embody any combination of the five 
forms illustrated. It may be equipped 
with as many as 16 springs total. 


2 It can be provided with twelve dif- 
ferent standard—or special — types 
and sizes of contacts which are welded 
to the nickel silver springs by a special 
process. The contacts are made from 
precious metals and alloys, such as 
silver, palladium, palladium -iridium, 
tungsten and elkonium. They can be 
furnished in sizes from .062" silver, 
rated at 1 ampere, 50 watts to .1875“ 
tungsten, rated at 4 amperes, 500 watts. 
Various types may be incorporated in 
one relay. Also furnished with Micro 
or other snap action switches which 
carry a higher rating. 


3 Special anti-vibration springs guard 
against accidental or vibration-induced 
operation of the relay 


4 Allexposed metal of the Type “G 
is cadmium plated to withstand a 200- 
hour salt spray test. 


S Standard insulators are made of 
special heat treated Bakelite that per- 
mits punching without cracks or checks 
and possesses minimum cold flow and 
low moisture absorption properties. 


6 The patented spring bushing insu 
lators are made of Bakelite rod. These 
strong, hard, long wearing bushings 
are essential where heavy contact pres- 
sures are employed, where vibration 
exists, or heavy duty service is desired. 


7 The armature assembly consists of 
drawn phosphor bronze rod operating 
in a hard brass yoke. The heelpiece, 
coil core, and armature assembly of 
this relay are of magnetic metal care- 
tully annealed in precision ovens. 


8 Coils are carefully wound to exact 
turns On precision machines. Lead-out 
wires are securely soldered. Coils im- 
pregnated with a special varnish are 
available. Data regarding resistance, 
number of turns, type of wire appear 
on the coil as illustrated. The coil is 


protected with a transparent acetate 
covering. 


9 The Type “G" is particularly adapt- 
able for plug-in mounting, permitting 
easy service and replac ement 


CLARE RELAYS 


“Custom-built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. ¥Y. Accepted under the Act of June § 
1934 at Philedelphia, Pa., authorized July 20th, 1934, Vol. 29 No. 4. 
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The scarcity of Chromel for 


civilian use is due to war de- 
mands for nickel and for Chromel. 


= AGAINST MINES 


The man’s hand is touching a cable 
which "‘degausses” the ship and thus 
protects it against magnetic mines. In 
the control mechanism of this equip- 
ment, Chromel is used. Thus Chromel 
helps defend the ship, as it likewise de- 
fends the good name of our heating 
device customers, who use Chromel for 
their heating elements. If you find 
Chromel hard to get, your disappoint- 
ment is ours, too. . . . Hoskins Manu- 


facturing Company, Detroit, Michigan. 
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P hisses fr wl the Phillips Recess 


® That’s why more leading firms are specifying 
“American PLUS Phillips’’ on their orders for 
recessed head screws... they get 3 PLUSSES 


with every shipment. 
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Bendix Automatic Home Laundry 


-another product tightly-assembled 
with American PLUS Phillips Screws. 


American's Engineers 
lst of the “3 Plusses’’ you get 
when you buy American PLUS 
Phillips Screws is the assistance 
of American Screw Company's 
—the men who pio- 
neered the Phillips Recessed 
Head on hundreds of assembly 


engineers 


lines. Their fund of experience is 
available to you, for faster driv- 
ing, fewer operations, an average 
of 50% lower assembly cost. 


American’s Laboratories 
2nd of the “3 Plusses’’ is the 


scientific control over the raw 


American PLUS Phillips Screws add to 
attractive appearance of Farnsworth 
Radio. 


At vital fastening points in I-T-E Cir- 
cuit Breakers are American PLUS 


Phillips Screws. 


materials and manufacturing 
methods centered in American 
Screw Company’s large chemical 
and metallurgical laboratories. 
Here are the testing machines... 
and the technicians...that insure 
the complete dependability of 
American PLUS Phillips screws 
year after year. 


American's Piece Inspection 
Last but not least of the “3 
Plusses’’ is the piece inspection 
method devised by American 
Screw Company engineers. . . 
which insures you against any 





AMERICAN PRODUCED THE - 


THE IS PRODUCING FOR AMERICA 











defects in count or quality. 


New Distributors “’On the Map” 
To Give You Quick Delivery 
American Screw Company en- 
gineering, quality control and 
piece inspection have put the 
Phillips Recess ‘‘on the map.” 
More and more hardware jobbers 
and mill supply distributors are 
stocking American PLUS Phillips 

Screws for you. 


AMERICAN SCREW COMPANY 


Providence, R. I. 


Chicago, Il. Detroit, Mich. 
589 E. Illinois St. 1847 W. Bethune St 











BRONZE BEARINGS 
STOCK SIZES FOR DEFENSE APPLICATIONS 


Buntine is aiding our government by producing 


large quantities of cast bronze bearings, both for the 
equipment used by our armed forces and the machine 
tools and other machinery employed in the manufac- 
ture of defense products. We are supplying bearings 
for aircraft, tanks, guns, ships and also insuring steady 
operation of America’s vital production machinery by 
providing instant availability of the following essen- 
tial items constantly carried in stock: 


% BUNTING Bronze Bearings, completely machined 
and finished, for equipment and maintenance of ma- 


chine tools and industrial machinery. 


%& BUNTING Bronze Bearings for electric motors, made 


and finished in every detail for immediate installation. 
% BUNTING Precision Bearing Bronze Bars for ma- 


chinery maintenance, completely machined I.D.,O.D. 


and ends. 


Ask your wholesaler. Write for catalog. 


THE BUNTING BRASS & BRONZE COMPANY, TOLEDO, OHIO 


WAREHOUSES IN ALL PRINCIPAL CITIES 
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DO NOT SANO UNLESS 
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TO REMOVE 
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* Using a soft, dry cloth, this worker is bringing waxed PLexicas to a high Approved polishing procedures are outlined step by step in this diagram, 


sloss. Army and Navy bombers, PT boats, and other military materiel depend typical of many in the new Priexicias Fabricating Manual. A copy of this 


lr their efficiency upon permanently transparent PLEXIGLAS sections. important new work will be gladly sent on request. 


HERE are wrong ways and right ways to polish 


PLEXIGLAS to bring this crystal-clear plastic to its THE CRYSTAL-CLEAR ACRYLIC PLASTICS 


highest transparency. Knowing all the right ways can 
help you speed production and reduce rejects in the P & E > I G L A SS 
manufacture of the PLEXIGLAS units needed for defense. : Ts 

\ new PLexicas Fabricating Manual just issued de- S HEE » ODS 


cribes in detail the best methods not only for polishing 
EXIGLAS but for other fabrication operations. ¢' R ' S A I E 
ITE TODAY FOR A COPY OF THIS NEW MANUAL MOL NG POWDE 


16LAS and Crystauite are the tradeemarks, Reg. U. S. Pat. Off. for the 
ic resin thermoplastics manufactured by the Rohm & Haas Company. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. — 
ACTURIN 
aT ey] Leather and Textile Specialties and Finishes... Enzymes. . Crystal-Clear Acrylic Plastics. . Synthetic Insecticides . . Fungicides. . and other Industrial Chemicals ae 





STANDARDS — ADAPTATIONS — 
SPECIALS... 

in an extremely wide variety of 

types—built to high quality stand- 

ards — individually tested for the 


specific job they are expected to do. 


STRUTHERS DUNN, Inc. 


1321 Cherry St., Phila., Pa. 
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ANACONDA RODS 


for screw machine products 


ze 
. PHOSPHOR BRON 
DED, FREE CUTTING BRASS - EVEROUR 
LEA 


COMMERCIAL BRONZE - NICKEL SILVER - COPPER 


HARDWARE BRONZE 


NY 
THE AMERICAN BRASS COMPA 


" 
General Offices Waterbury, Connecticy 


K Ey 
° * 
So hina uta 
A NEW publication on Anaconda Rods for screw machine use. In- 
cludes physical constants and properties on 16 leaded, free cutting 
copper alloy rods and 30 copper alloy general purpose and engi- 
neering rods. Also, convenient weight tables and conversion factors, 
machinability ratings, cost finding charts, and references to stand- 


ard specifications. If you make, buy, sell or use screw machine parts 


of any material, you'll want this booklet—and it's yours for the asking. 


AN DA THE AMERICAN BRASS COMPANY 
’ General Offices: Waterbury, Connecticut 
a 


TURIN § 





Can you use weight tables in pounds 
per thousand pieces, in round and hex- 
agon sizes from '|/\4,” to 1'/4", in lengths 
from '/\4" to 1”, including conversion 
factors for various alloys and shapes? 


Here are physical constants and prop- 
erties, compositions and machinability 
ratings on 46 Anaconda Copper Alloy 
Free Cutting and General Purpose Rods. - At your fingertips: A list o 
Standard Specifications for 
Anaconda Rods: Federal 
Army * Navy « A.S.T1.M. 
S.A.E.* A.M.S.* A.S.M.E. 
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THIS BOOKLET wiu help you decide 


which of these Anaconda Rods is the 














answer to this important question. 











Anaconda Publication B-14 was prepared with a threefold 





purpose: First, to assist you in selecting the one best rod 
for the production facilities available for the job. * Second, 
to obtain the maximum in physical properties consistent with 
desirable free cutting characteristics. ¢ And third, to provide 
the members of your Engineering Department with accurate, 
ready-reference data which will help speed up the task of 
meeting present-day production schedules. ¢ This booklet is 
yours without cost. Simply fill in your name and address on 


the convenient form on the following page. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 























This chart helps you to determine which 
metal is the most economical to use, on 
the basis of increased production 
and high scrap value offsetting 
increased material cost. f 
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jertips: A list of 
pecifications for 
Rods: Federal 
ivy ° A.S.T.M. 
M.S.* A.S.M.E. 














.. and all you need 
is a straight-edge. 
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COPPERS 


BERYLLIUM COPPER-—175 
CHROMIUM COPPER-—999 


* Trade-Marks Registered United States Patent Office 


ANACONDA 
COPPER ALLOY RODS 


Electrolytic Tough Pitch 
Deoxidized Copper 
Arsenical Copper—945 
Leaded Copper—946 


BRASSES 


Commercial Bronze 90% 
Red Brass 85% 

Red Brass 80% 

Yellow Brass—61 

Muntz Metal 


LEADED BRASSES 


Leaded Commercial Bronze—202 
Hardware Bronze—267 

Extruded Architectural Bronze—280 
Leaded Red Brass 80%—205 
Leaded Brass—211 

Butt Brass—229 

Free Cutting Yellow Brass—271 
Forging Brass—250 


SPECIAL BRASSES 


Naval Brass—452 

“Tobin Bronze 
Manganese Bronze—937 
Leaded Naval Brass—612 


PHOSPHOR BRONZES 


Phosphor Bronze 4%—903 

Phosphor Bronze 5%—351 

Leaded Phosphor Bronze 5% —979 

Phosphor Bronze 8% —353 

Phosphor Bronze 10%—354 

Special Free Cutting Phosphor 
Bronze—610 

Phosphor Bronze—314 

Phosphor Bronze—316 


NICKEL SILVERS 


Extruded Leaded Nickel Silver 
10%—823 
Leaded Nickel Silver 12% —796 
Leaded Nickel Silver 18% —789 
Nickel Silver 18%—719 
Nickel Silver 18% —723 
* Ambrac—850 


CUPRO NICKELS 


Cupro Nickel 15%—736 
Super Nickel—701 


ALUMINUM BRONZES 


Ambraloy—901 

Ambraloy—928 
*Avialite—915 

Ambraloy—917 


COPPER-SILICON ALLOYS 


*Everdur—1010 
Everdur—1012 
Everdur—1015 
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Short Cuts to Low Costs with 
| Anaconda Special Shapes 


Today, time is worth more than money. You can save both by using Anaconda 
| Special Shapes. These shapes, available in long mill lengths, are suitable for 
| use in screw machines and eliminate the need of expensive and time-con- 
| suming milling or other machining operations. Pinions, cams and irregular 
sections of many kinds can be produced by either cold drawing or extruding 
copper and nearly all of its alloys, including brass, nickel silver, phosphor 
bronze, etc. Anaconda Special Shapes, along with 46 other copper alloy 
rods, are described in this new booklet, ‘Anaconda Free Cutting Brass Rods." 
To get your copy, simply fill out and mail the form below. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut » Offices and Agencies in Principal Cities 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS Ltp., New Toronto, Ont. 
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| * Defense armaments are literally oT SUISSE sieeee 5 7 
irregular sitee 
: hatched out of Micro-Weave All ih 
xtruding 
Jhosphor American Tracing Cloth... 
er alloy because every detail of a warship’s colossal 
ss Rods.” 


bulk — every bolt in a tank or a jeep — has 
its origin as a design on tracing cloth. 
Today, ton$ of Micro-Weave Tracing Cloth 


are being shipped to defense plants every- 


where. For Micro-Weave has earned approv- THE HOLLISTON MILLS, INC. 


al for use in every line of defense construction NORWOOD, MASS. 

. ° ORK ° ILAD A 
— from bullets to battleships. sosTon a re PHILADELPHE 

; CHICAGO . ST. LOUIS ° RICHMOND 





You'll find that you, too, can save time and 


produce better results with Micro-Weave 
Tracing Cloth. Mi Oa ad? " 
Send for generous size sample Bee a 


or ask your dealer Letina le 
| 
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MICRO-PROCESSED scrn cr 
«seem CLOSER TOLERANCES” 


ELIMINATE 
DRIFT-SET-FATIGUE 


I-S beryllium copper coil and flat springs are definitely 
superior; they often save many times their actual cost by reducing 
installation and assembly time, by eliminating failure in the field and 
improving the working efficiency of motors, relays, instruments, radio 
equipment, machine tools, business machines, and other equipment. This 
superiority is the result of Micro-Processing, a radically different tech- 
nique for making beryllium copper springs—perfected by Instrument 
Specialties Company after 8 years of metallurgical research. 


MICRO-PROCESSING MAKES THE DIFFERENCE 


FIRST—I-S springs are made with special machines and tools of our own design, unlike 
any others in the world. Here is new production accuracy, economical for short or long runs. 
SECOND—Special heat-treatment—laboratory-controlled for each production lot—assures 
the desired physical properties for each shipment of I-S springs. 


THIRD— With the Carson Electronic Spring Tester our laboratory can predict, control, and 
test to closer tolerances*, measure drift, and determine the exact heat-treatment needed. 


FOURTH—Beryllium copper has higher strength and conductivity, better endurance, 
stability and heat resistance than stainless steel or bronze; better corrosion resistance and 
less drift than steel. These properties are inherent—but it takes micro-processing to 
bring them out. 


Micro-Processed beryllium copper springs are being used in hundreds of applications; in 
products newly designed, and for replacing springs less suitable. Write today for Bulletin # 4 
for further details on micro-processed beryllium copper : - 
springs. There's a difference. InSist on I-S. PROCESSED 


Have !-S experts heat-treat your beryllium copper parts. 
Overnight service if required. 


BERYLLIUM COPPER SPRINGS 


INSTRUMENT SPECIALTIES CO., INC. unme'Fatis, x. 


16 


2K COIL SPRING STANDARD 
PRODUCTION TOLERANCES 


Inside diameter, up to 7/2 in. (any 
wire diameter) 


+,003 
Load test at working length. 
+5% 


FLAT SPRING STANDARD 


TOLERANCES 
Angles—within +1° on bends. 
Flatness — within .001 to .003 

in. per inch.of length. 


Spring measurement has 

been revolutionized by the 

Carson Electronic Spring Tester—an exclusive 
I-S development. Measuring to ten-millionths 
of an inch without pressure, this superior pre- 
cision instrument enables I-S to control and test 
within closer limits. Extensive spring research is 
constantly in progress in the I-S laboratory. 


SEND FOR YOUR COPY OF BULLETIN #4 


Just off the press! The facts 
about I-S Beryllium Copper 
Coil and Flat Springs in 
relation to your product. 
This bulletin should be of 
interest to all designers and 
users of springs. Write to- 
day for your copy. 
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Use this Coupon 


to connect with a full range of Motor Controls 
for all jobs up to 50 H. P. Across-the-Line 
type Relays, Solenoid Starters, Magnetic Con- 
trols... Manual Starters, Safety Switches, Service 
Equipment, Master Devices, Contactors, 
Circuit Breakers. .. Carefully built, dependable 
mechanisms, engineered with a background 
of 51 years’ experience in designing and devel- 
oping electrical controls. Modern attractive 
designs, easily accessible parts, handy to wire. 


Start action on your urgent requirements by 
mailing Coupon today. 


oa 
be, 
Baty * 
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To Industrial Control Division, Arrow- Hart & 
Hegeman Electric Company, Hartford, Conn. 


Send your new 100-page MOTOR CONTROLS Catalog 
No. 9 to 


( Name 
( Company 
( Address ) 


( City & State 


‘ ; INDUSTRIAL CONTROL DIVISION Whee. ad 
@ THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. 4 


YTURIN ‘RIL 1942 


i 


—_—_—$$$_$$$ $$$ SS 











m=gmpact hesistance 


CIRCUIT BREAKER HOUSING ‘40 


molded from a general-purpose BAKELITE Phenolic 
Plastic, represented sound designing and engineering. 
For ordinary industrial service, it fully met the need for 
high dielectric strength, moldability, and resistance to 
moisture, corrosion, and wear. But— 


1940 Required: A plastic that could 19: 
be easily preformed; one high in dielee- gen 
tric strength; one that could be em- Bak 
ployed in intricate molds, and providing ee 
a highly lustrous and attractive finish. mate 

piece 


accor! 


For help in determining the aes 1942 Required: A plastic housing 
} ie that, under test, would withstand the 19 
. . | ; shock from the blow of a one-ton weight 4 
RIGHT Plastic Material : i crashing into the wall behind it! Pre- resis 
he PR formability, surface finish, and other Facto 
RIGHT Mold Design ' - | 2 properties subordinated to maximum vious 
TN a toughness and shock resistance. the ij 
the d 


RIGHT F abricating Technique : my : | : been 


enlist the aid of 


Bakelite Plastics Headquarters 
uw werkt yw 
BAKELITE PLASTICS Tee ata 


can help you to ] LITE 
of P 
contaj 
of Bas 
and ef 
eratur. 
plastic 
help y 


BAKELITE}P 


TRADE-MARKS 
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speed up production while conserving 
valuable, strategic materials 








C | IN PLASTICS 


CIRCUIT BREAKER HOUSING ‘42 


had to be molded from a different plastic, a high-impact 


‘ 
. ‘40 
henolic 
neering 
1eed for 


tance to 









‘ic that could 
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nd providing 
active finish. 


astic housing 
vithstand the 
ne-ton weight 
hind it! Pre: 
h, and other 
to maximum 
stance. 


BAKELITE Phenolic material, because today’s service 
conditions, for example, aboard a warship, are greatly 
different from those encountered in 1940. Toughness ‘| i 
and shock resistance are now the vital factors in plastics 


selection. 


1940 Typical material used was a 
general-purpose, cellulose-filled 
Bakevite Phenolic plastic. Bulk Factor, 
i.e. the ratio of the volume of molding 
material to the volume of the finished 
piece, is 2.5 to 1, and molds were built 
accordingly. 


1942 The highest ranking shock- 
resistant plastic is demanded. Bulk 
Factor is 8 to 1 so that molds built pre- 
viously are too shallow to accommodate 
the impact-type material, even though 
the design of the finished piece has not 
been altered. New molds are necessary. 









D QUARTERS 












1940 Molding pressure averaged 
2,000 pounds per square inch. This com- 
paratively low pressure minimized the 
danger of shearing-off pins. Material 
could be preformed thus simplifying 
the problem of filling-out “hard-to-get- 
at” corners. Flow ranged from “soft” to 
“very soft” permitting a fast molding 
cycle. 


ee 






1942 Molding pressures range from 
8,000 to 14,000 pounds per square inch. 
Molds have to be built sufficiently strong 
to withstand these considerably higher 
pressures. The material is not preform- 
able. Because flow is “extra hard,” al- 
lowances must be made in designing 


the mold to provide proper fillets and 


tapers. 


You will be interested in this story of two Circuit Breaker 
Housings molded from different ‘‘Bakelite’’ 


ope 



































































Because no two plastics problems may 
be exactly alike, it is recommended that 
designers and engineers draw upon the 
knowledge and data accumulated by 
Bakelite Plastics Headquarters in more 
than 32 years’ experience with plastics 
development and application. Here you 
will learn the essential differences be- 







tween thermosetting and thermoplastic 
materials, and the fabricating methods 
required to convert these plastics into 
finished parts. Here you will learn the 
“Do's and Don'ts” of materials selec- 
tion, mold design, and other vital fac- 
tors that are so essential to satisfactory 
plastics performance. 



























fe] l LITERATURE on"Do’sandDon’t’s” 2 GEARING our Laboratories to Yours 3 FIELD WORK on “Frontline” Job 
: au of Plastics —Helpful, technical booklets Bakelite Laboratories offer a two-fold service. 
as containing data on the various types and forms They are ready to help you utilize present 
Prey eT- of B.kevite Plastics, and the most economical plastics in current strategie production. And, 
and «fective methods of fabrication. This lit- they will also develop new formulas to help 
erature will assist you in selecting the proper solve the problems created by highly speciai- 
Plastic for a given job, will save your time, and ized applications, 

help you to avoid errors. 


ITE|Piastics Headquarters paces 


The word "Bakelite" and the Symbol are registered trade-marks identifying products of Bakelite Corporation “ UCC oth AN 
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Located at important industrial centers | | 
throughout the Nation, Bakelite Field Engi-, | | 
neers are readily available to give prompt 
service to manufacturers engaged in Defense 
Proauction. These engineers are fully quali- 
fied, and frequently may be able to solve 
production problems right on the spot. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 
30 EAST 42nd STREET, NEW YORK. 
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Flexible stranded tinned copper conduc- 
tor perfectly and permanently centered 
in helically applied insulation. 
Heatproof, oil resistant, felted asbestos 
that won't burn or carry flame even under 
an arc. 

Lubricated varnished cambric for high 
dielectric strength and added moisture 
resistance. 

Another heatproof, fireproof, oil and 
moisture resisting felted asbestos wall 
which seals the varnished cambric from 
external heat and flame. 


Thick, rugged, oil resistant asbestos braid 
impregnated with heat, flame, and mois- 
ture resisting compounds. 

Heavy jute braid treated with heat, flame, 
and moisture resisting impregnants. 
Overall abrasion-resisting weatherproof 
jute braid impregnated and finished with 
a moistureproof mineral wax having a 
high fusion point. 


When an oil field trouble-shooter 
asked us to make a power cable for 
the combination heater and pump 
he dropped down well casings to 
get rid of congealed paraffin that 
gummed up the flow of oil, we 
had a problem on our hands. 

The cable had to work under an 
unusually tough combination of 
severe conditions; exposure to heat, 
oil, moisture, abrasion, weather, 
man-handling, and it also had to 
be positively fireproof. Quite an 
assignment, even for wire-makers 
specializing in constructions for 


severe operating conditions, but 
after considerable experimenting 
we turned out a satisfactory job in 
the cable illustrated—flexible, me- 
chanically strong, weatherproof, 
fireproof, and resistant to abrasion, 
heat, oil and moisture. 

The same process of wire-evolu- 
tion has been repeated hundreds 
of times for the manufacturers of 
motors, mining machines, lamps, 
hot-metal cranes, radios, rheostats, 
switchboards, instruments and 
electric locomotives. Perhaps you 
could make use of it, too. 


ROCKBESTOS PRODUCTS CORPORATION, 774 Nicoll St., NEW HAVEN, CONN. 


‘% ROCKBESTOS 


Buffalo + Cleveland + Chicago °« 


New York + 


Pittsburgh 


St. Louis + Los Angeles + San Francisco + Seattle + Portland, Ore. 


WIRE WITH PERMANENT 


INSULATION 
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Gisholt Dynetric Balancing Machines are serving in 
") vital war industries in balancing such high-speed 
‘mg paris as armatures, turbine rotors, crankshafts, 
per-charge, impellers, and many others. 


@ Vibration is “catching”! When 
found in any machine assembly, it 
travels from one part to another, 
spreading trouble—causing exces- 
sive wear, reducing efficiency, short- 
ening the life of the whole machine. 

Most susceptible—and the usual 
sources of vibration—are these high- 
speed rotating parts. Here the 
slightest amount of unbalance mul- 
tiplies itself by the square of R.P.M. 

Correcting static and dynamic un- 
balance is now a quick and easy 


Look ahead—Keep ahead—With Gisholt improvements 


matter with the new Gisholt Dy- 
netric Balancing Machines. Using 
the radio principle of amplification, 
they enable you to locate and meas- 
ure unbalance vibrations as small 
as .000025”. The accurate diagno- 
sis takes but a few seconds; the pre- 
ventive measures a few more. The 
result is quieter operation and 
longer life in a better product. 
Write for literature. Gisholt Ma- 
chine Company, 1119 East Wash- 
ington Ave., Madison, Wisconsin. 


| DYNETRIC BALANCING MACHINES 


/ 


TURRET LATHES 


AUTOMATIC LATHES - BALANCING MACHINES 
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Put GENERAL INDUSTRIES 
on the Job Molding Plastics Parts 


@ You run no risk, take no chance, 
when you turn to General Industries 
for your molded plastics parts. We 
have everything it takes to travel 
along with you in all your require- 
ments. Our plant is one of the largest 


of the kind in the country. Equipment 


complete range of machines capable 
of molding plastics of any type and 
size. Our experience in molding the 
widest variety of molded plastics 
parts for practically every line of in- 
dustry is assurance that we will take 


hold of your job and handle it com- 


is efficient and modern, comprising a _ petently, surely, and deliver on time. 


WRITE, WIRE OR PHONE Elyria 2238 


or Phone Office Near You 


Phone Central 8432 
Phone Madison 2146 
Phone Camden 2215 


CHICAGO NEW YORK 
INDIANAPOLIS 


MILWAUKEE 


Phone Longacre 5-4107 
Phone Lincoln 6317 


PHILADELPHIA Phone Daly 4057 


The GENERAL INDUSTRIES Co. 


MOLDED PLASTICS DIVISION - ELYRIA, OHIO 
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AUTOMATIC 
STARTERS 


Bulletin 709 


SPECIAL 
PANELS 


4 ee 


PUSH 
BUTTONS 


Bulletin 800 


SWITCHES 


Bulletin 353 


Whatever you need ... in manual or auto- 
matic motor controls . . . you can find it in the 
standard Allen-Bradley line. There is every type 
of starter... every type of control station... 
every type of limit switch . . . every type of en- 


MZ 
\ ; 
Sr 


MANUAL STARTERS 
Bulletin 609 


REVERSING 
SWITCHES 


Bulletin 705 


COMBINATION 
STARTERS 


Bulletin 712 


©" MULTISPEED | 
STARTERS 


Bulletin 715 


closure ... ready to apply to your motorized 
machines without costly experimenting or untried 
control adaptations. 

Let the Allen-Bradley catalog be your motor 
control handbook. Write for your copy, today. 


q 





<A nthe TORTIE ane ince Ta 


Nas about yor anal ehiant Me ; 
ther hazordous locations with ordinary enclosures ? If 0, | | 
failures . . . plant shutdowns . . . maybe loss of life. : 

Why run these risks? It is so easy to pick the right Allen - Bradley enclo- 
sure for complete protection against “industrial enemies.” 

Allen-Bradley solenoid starters have double break, silver alloy contacts. 
There is no contact maintenance. Just bolt‘em up and forget ‘em. Specify 
A-B starters . . . in the correct enclosures . . . and be safe. 


Sulietin 712 Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


combines starter 
with disconnect 


switch. Water-tight STANDARD ALLEN-BRADLEY ENCLOSURES FOR EVERY SERVICE 


enclosure shown. 


Nema| Nema é Nema {| 75 Nemo Qa Nema 
Type 1 Type 3 ifm | Type 4 id Type 5 , Type 7 am Type 9 
Pressed "} Cast iron— Cast iron fe Pressed 3 Cast iron Castiron Cast iron 
steei— for ’ for corro- { for water- steel — for | cabinet— : cabinet— cabinet— 


f general ap- a sion-proof . proof in- non-haz- 1 for hazard- , x for corro- for hazard- 
plications - service stallations ardous dust ovs gases —_ ous dusts 
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WHECK these advantages of the Torrington Needle 

' Bearing—advantages that have been tested and proved 

in thousands of applications—and see how every feature can 
be utilized to fill a wartime need in your product designs. 


1. The Needle Bearing is available for prompt delivery on 
priority orders, in the standard sizes and designs that are 
most practicable today. Production capacity at Torrington 
has been expanded to care for all essential requirements 
with the promptness you need to maintain your manufac- 
turing schedules. 

2. It is easy to install, ideally suited for high-speed pro- 
duction line methods. Built as a single compact unit, the 
Torrington Needle Bearing is pressed into place in the 
housing in a quick, simple operation. 


EVERY FEATURE 
FILL 


os os 
Fo dad 


3. It conserves materials in other parts of your product de- 
sign. Because the bearing’s outside diameter is small in 
proportion to Capacity, you can use small-diameter hous- 
ings, requiring less material. 

4. It improves product performance and reduces power re- 
quirements, because of its low coefficient of starting and 
running friction. 

5. It needs little attention in service. As a result of its effi- 
cient system of lubrication, only occasional renewal of 
lubricant is necessary. Its high load capacity assures long 
bearing life, even in continuous operation under heavy loads. 


Let a Torrington engineer show you how this unusual 
bearing can help you key your designs to wartime condi- 
tions. For details, wire, phone or write for Catalog No. 117. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Estab. 1866 
Makers of Needle and Bal! Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago Los Angeles Seattle 


S A WA 4 F | M i | E E D San Francisco Toronto London, England 
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INCREASED EFFICIENCY 


Torrington Needle Bearings reduce 
power consumption in the ‘‘Lock- 
former” line of sheet metal working 
equipment —and with thousands of 
machines in daily use over a five - year 
period, bearing replacement has been 
negligible. Compactness of the bear- 
ings is an additional advantage. 


THE LOCKFORMER COMPANY 


APRIL 1942 


ELIMINATION OF WEAR 


The Needle Bearing’s low coefficient of 
friction virtually eliminates wear in the 
control column of the CESSNA T 50. 
Replacement costs are kept to a mini- 
mum at points where Needle Bearings 
are used, which include landing gear, 
aileron hinge, and wing flap hinge. 


CESSNA AIRCRAFT COMPANY 


LIGHTNESS IN WEIGHT 


Light weight and small size in propor- 
tion to power rating are outstanding 
features of air-operated portable tools. 
Compact, high-capacity Needle Bear- 
ings aid in attaining these desirable 
features in this impact wrench manu- 
factured by Ingersoll-Rand Company. 


INGERSOLL - RAND 











He may be able to show you how you can get along 
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without taps on many metal and plastic assembly jobs. pth ‘ 
ae 7 7 Circuit 

With the properly engineered use of PARKER- eae ( 
KALON Quality-Controlled Self-tapping Screws you 115 . 
os ; : ternally 

can eliminate many tapping operations — you can tion rec 





save the cost of taps and the expense of maintaining Bulletie 




















tapping equipment. 





You'll speed up the production rate of your assem- 
bly line, too. You'll save the time of salvaging rejected 
parts due to crossed and mistapped threads . . . elimi- 


nate the need for lock washers . . . do away with the 


fumbling that goes with bolts and nuts . . . cut out riv- 


3 SILA eting in hard-to-get-at places . . . and you'll eliminate 
the need for tapping plates on thin sheets, and for 


availabl. 
double-t 
Internal 
Justable 


inserts in plastics. 

These savings are made possible with P-K Self-tap- 
ping Screws! Get together with a P-K Assembly Engi- 
neer without delay, and learn how to put these benefits 


to work in your plant. P-K Self-tapping Screws require 





no special tools or special skill to handle — no costly 


ATR Ue ma * to ANG ERS changeover. For the help of an engineer, write 


Parker-Kalon Corp., 198-200 Varick Street, New York. 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY... AND OTHER FASTENING DEVICES 


ELECTRICAL MANUFACTURING e 


HOW YOUR MACHINES CAN GIVE | 


1. MORE SKILLED MAN-HOURS 
2. GREATER PLANT OUTPUT 


OE ea me ML 


G-E timers relieve skilled operators G-E timers eliminate waste and 


FOR of nonproductive clock-watching work. FOR spoilage caused by under- and over- 
@ Make timing operations accurate and timing. @Keep motors on the line in 


GREATER independent of operators’ experience. MORE spite of momentary power interrup- 


@Control speed of machines and con- tions. @Complete operations (such as 


MACHINE veyors to suit the skill of operators. SKILLED heating and washing processes) after 


@ Warm up furnaces and similar equip- workers leave. @ Co-ordinate the opera- 


eta atay ment before work, so operators can MAN-HOURS tion of separate machines for continu 


put in a full day. ous production. 


3 VACUUM-TUBE TIMER 
TSA-10 INTERVAL TIMER amen "54-14 CYCLIC TIMER CR7504 


Capacitor-timed, non-re- 
peat-type timer. Six types 
give over-all timing range 
of 0.045 second te 120 
seconds. Stepless operation from 5% to 
100% of maximum time. Voltage—115, 
230. Frequency—25 or 50/60 cycles; also 
for d-c operation. Circuit arrangement— 
single-pole, double-throw. Contact rating— 


Telechron motor timed. 


Telechron motor timed. Tim- Timing range from 10 


ing range from 0-5 seconds seconds (total cycle) to 
to 0-6 hours. Stepless varia- 1 hour (total cycle). Con- 
: : 2 . 
along tions of interval from 0% tinuously repeats a cycle of opening 
to 100% of maximum time. Voltage—115; and closing contacts. Stepless opera- 
230 v. Frequency—25, 50, or 60 cycles. tion from 1% to 99% of maximum 
— Circuit arrangement—single-pole, single- time. Voltage—115 or 230 v. Frequency 
KER- throw. Contact rating—1 t either - ¢ ces 
—— or Se — a 25, 50, or 60 cycles. Circuit arrange- 
ys you 115 or 230 volts. Timer can be set ex- ment—single-pole, double-throw. Con- 1 amp at 115 v; 0.5 amp at 230 v. 
- oe ee. oe eee tact rating—10 amp at either 115 or External time set. Requires two timers 
ju can tion requires another contact at zero. 230 volts. Timer set internally. Re- independently adjustable for repeating 
aining Bulletin GEA-1771.) peats ON and OFF at selected time 


: ; operation. (Bulletin GEA-2902.) 
continuously. (Bulletin GEA-2963.) 


jobs. 


asseln- 


jected 


one — CR2820 TIME-DELAY RELAY i T-44 GENERAL-PURPOSE TIME SWITCH 
elimil- e * — 


th the - me Telechron motor timed, interval type. Timing 
- rt range from 4 seconds to 2 hours. Adjustment range 
from 10% to 100% of maximum time; steps ap- 
minate proximate 5% of maximum time. Maximum volt- ; 
nd for age—600. Frequency—25, 50, or 60 cycles; also an minutes. 
available for d-c operation. Circuit arrangement — single-pole, 50, or 60 cycles. 


Telechron motor timed. Opens and closes circuit at 
predetermined times. Astronomic dial for ON-OFF 
operation at dusk and dawn; skips ON operation 
for selected days. Minimum time interval—45 
Maximum voltage—230. Frequency—25, 

Circuit arrangement —single-pole, single-throw; 
double-throw. Contact rating—15 amp at either 115 v or 230 v. single-pole, double-throw; double-pole, single throw; double- 
elf-tap- Internal time setting. Requires two timers (independently ad- pole, double-throw. Contact rating—35 amp at either 115 v or 
+ Sacak justable) for repeating operation. (Bulletin GEA-2616.) 230 v. (Bulletin GEA-1427.) 


yut riv- 


yenefits 


require 





—_ SEND FOR FURTHER INFORMATION 
Fuk. IS YOURS A SPECIAL PROBLEM? General Electric, Sec. (676-70 
Schenectady, N. Y. 


I'd like more information about your timers. 
Please send me the bulletins checked: 


0 GEA-1771 0 GEA-2902 (COGEA-1427 
0) GEA-2963 0 GES-2616 


vows IDNR AO COM os 


General Electric and its employees Whenever you would like assistance 


ore proud of the Navy award of : 
Sntiince sumiindesdestinin anus Gee with a special timing problem, the 


the manufacture of naval ordnance. nearest G-E office will be glad to help. 
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GREAT RESISTANCE 


Engineers and designers have long been aware of the advantages 


TO THERMAL SHOCK and properties of porcelain insulation. Often, however, under the 
* pressure of production, even deep-rooted attributes are forgotten 

HIGH DIELECTRIC ... overlooked in the speed of things. 
STRENGTH As one company executive put it — “Porcelain is as familiar to me 
* as my own products ... I've known right along that porcelain 
HIGH SOFTENING insulation had what I wanted, yet it took a reminder — a scarcity 

TEMPERATURE situation — to tell me to use it again.” 

* 
Porcelain is economical, dependable and AVAILABLE. 
ENORMOUS COMPRESSIVE . 

STRENGTH Remember, whatever your electrical insulation problems may be, 


porcelain is a basic material "EARTH'S MATERIALS TURNED 
BACK TO ROCK.” 


SPONSORED BY THE FOLLOWING MEMBERS OF THE SPECIAL ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


The Akron Porcelain Co. Imperial Porcelain Works, Inc National Porcelain Co. Square D Company 
The Colonial Insulator Co. Knox Porcelain Corp. New Jersey Porcelain Co. The Star Porcelain Co. 
Hlinois Electric Porcelain Co. The Louthan Mfg. Co. Porcelain Products, Inc. The Universal Clay Products Co. 
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“THERE IS A BRIGHT SIDE°—— 


An Open Letter to Users of Electrical Measuring Instruments 


Much more than instruments is needed to fill the vast requirements of 
America’s gigantic production program. Experience gained by many years of 
actual instrument peace-time needs is answering the call to arms—is doing its 


part in re-establishing in the world the Democratic ideals of freedom. 


Private business must undergo restrictions for the sake of National 


security. As good Americans we will bear these willingly. 


And there is a bright side. Rapid expansion, new fields and improved 





processes mark today’s instrument program. New developments unbelieva- 
bly revolutionary in their scope are growing out of the vast proving ground 
of war-time production. When war ends, these advantages will be passed on 
to all of you. From the experience of today will come many new and greatly 


improved instruments to better serve the peaceful world of tomorrow. 


Sales Man: / 


iver 





The Triplett Electrical Instrument Co. 





We Can Also Help in Another Way 
Buy Defense Stamps and Bonds. Buying 






UNITED them regularly is the best way you can help | 
STATES ; dea | 
SAVINGS General MacArthur and our fighting men. | 








We must all pull together now, and your 


dollars can best serve in stamps and bonds. 


ELECTRICAL INSTRUMENT CO. 
BLUFFTON - OHIO 


1942 29 
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Serra ereeareer—me 


The 200-inch telescope of Mt. Palomar Observatory is accurately held on its objective throughout the long period of photographic 
exposure (often 7 hours or more) by a specially-designed Electronic Power Supply incorporating frequency synchronization. 


~@ POWER SUPPLIES for aircraft instruments! Radio equipment! Mobile 
amplifiers! Power Supplies for FM or short wave equipment! Marine, amateur 
communications! Fluorescent lighting systems! Emergency radio power for 
airports, state or municipal authorities! Power Supplies for controlling a 
telescope weighing 1,000,000 pounds... or a tiny flight instrument of but 
a fraction of an ounce! Electronic designs and builds ’em all! And Electronic 
engineers particularly welcome “extra special stumpers” to challenge their 
resourcefulness. They'd be glad to lend a hand on YOUR problems. Just address: 


ELECTRONIC LaBoraTorieEs, Inc., Indianapolis, Indiana. 
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In the M & W Laboratory a ceaseless search 








goes on for materials to take the place of those 


now restricted in quantity or no longer avail- 





able. Very satisfactory new ingredients are 
being found, and, in many cases, permanent 
and valuable additions have been made to our 


list of finishes. 


M & W engineers are constantly working with 
customers to help them adjust finishing proc- 


esses to meet war time conditions. 


Can’t Electroplate ? 
Use PLATELUSTRE 


Platelustre is the answer for 
those who have been using terials are invited. 
colored metallic finishes. It 
simulates any polished metal. 
It is applied by spraying or rol- 


lor coating. 1 ie fast to ht MAAS AND WALDSTEIN CO. 


(interior use). Air drying or 

baking may be used. Flat stock 4 EWARK, N L J. 
of some grades can be formed 

after baking. 


Send for Bulletin No. 19 giv- 
ing complete information and 
application instructions. 


Inquiries from manufacturers who are having 


difficulty in getting satisfactory finishing ma- 





Branch offices and warehouses 
1658 CARROLL AVENUE, CHICAGO 
1228 W. PICO BOULEVARD, LOS ANGELES 
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PERFORMANCE PROOF 


irmaSteel more than made good in its 

first industrial use—one of its severest 
tests—when it was adopted for pistons 
of heavy Diesel locomotives. ArmaSteel 
stood up where other materials had failed, 
some ArmaSteel pistons now having lasted 
through more than 1,000,000 miles of 
service. Here are illustrated an 82-inch 
Diesel piston and an automobile piston 
—both ArmaSteel. 


What Is ArmaSteel? 


{rmaSteel is a cast ferrous metal, pro- 
duced, under strict technical control, 
in a wide range of physical properties 
adapting it to the exacting requirements 
of specific applications. It can be made 
in any specified yield strength up to 
90,000 Ib. per sq. in., and over a wide 
range of hardness, the most commonly 
used commercial ranges being 197-241 
and 163-207 Brinell. As compared with 
steel bar stock and drop forgings of equal 
hardness, ArmaSteel possesses 10 to 30 
per cent better machinability, resulting 
in a 20 to 100 per cent increase in finished 
parts per tool grind. Up to 50 per cent 
in man-hours of machining time is being 
saved where ArmaSteel castings have 
replaced forgings. 


FOR A EewmeewtiNG ROLE IN INDUSTRY 


Consider 


ArmaSteel 


To Do the Job of Scarcer Metals 


ArmaSteel castings offer important advan- 
tages for use instead of forged steel and 
other metals costly and difficult to obtain. 


ArmaSteel gained wide acceptance in in- 
dustry on its own merits long before the 
present emergency—not as an enforced 
substitute for steel, but as a superior metal. 
Therefore, engineers now facing a shortage 
of materials can judge the availability of 
ArmaSteel for their own purposes on the 
basis of its demonstrated performance 
records. 


Compare the qualities and properties you 
require of a metal for use in your own 
product with the qualities and properties 
of ArmaSteel that led to its adoption by 
others, before there was any metal shortage, 
for such vital parts as these: 


Diese! pistons for heavy-duty locomotives 
and trucks... Automobile pistons. piston 
rings, camshafts, Hydra-Matice transmis- 
sion gears, drive-shaft universal yokes, 
eluteh throwout collars, valve rocker 
arms ... Refrigerator crankshafts and 
eonnecting rods... Washing machine 
drive gears. 


ArmaSteel was adopted for these and other 
uses because of its high ratings in yield 
strength (comparable with forgings in the 
1035-1050 range), hardenability (compa- 
rable with 5040-A steel), fatigue life, wear 
resistance, bearing properties, damping 
‘apacity, corrosion resistance, adaptability 
to selective hardening, and machinability. 
In many applications, ArmaSteel did more 
than meet the material specifications—it 
improved the product, reduced costs, and 
increased production. 


To those interested in the possibilities of 
ArmaSteel for their own uses, we offer all 
our laboratory resources, our technical 
knowledge, and our 23 years’ practical 
foundry experience. 


Saginaw Malleable Iron Division 
General Motors Corporation, Saginaw, Michigan 


CAST FOR A LEADING ROLE IN INDUSTRY 
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PRINTS DEVELOPED DRY are permanent — true-to-scale of the 
original — made so quickly you're able to speed your entire pro- 
duction schedule! 


The Ozalid Process of making positive-type whiteprints by dry 
developing sensitized materials in a whiteprint machine is simplified 
printmaking that will give you better prints faster! 


Ozalid whiteprints are made in two fast operations — exposure 
and dry development. They are never moistened by solutions—never 
washed or fixed as in blue printing—never wrinkle—curl—or fade 
in sunlight. 


Standard Ozalid sensitized materials develop blue, black, or 
maroon lines on a white background. Transparent papers, cloth 
or foils produce duplicate originals which are three to five times 
faster printing than Van Dykes when making subsequent prints. 


Whether you need large — small — or medium print production, 
there’s a specific Ozalid machine to meet your demands—to enable 
you to speed production. By dry developing your prints you save in 
time — labor — materials. 


Write today for an illustrated folder describing the many advan- 
tages of printmaking with the Ozalid Process. 


SPECIFY 7 
WHITEPRINTS 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION , 
JOHNSON CITY, N.Y. 
Ozalid in Canada + HUGHES OWEN CO. LTD., Montreal 





PLEDGED to all-out aid to America's fighting forces, 
NORMA-HOFFMANN is devoting all its resources and 
its 3l-years’ experience, to the production of PRE- 
CISION BEARINGS for the Army, Navy and Air Corps, 
and for manufacturers of armament and equipment. 


690 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
BALL, ROLLER AND THRUST BEARINGS”) > ZolU] To] toe AD 
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STURING 


x USE magnet wire by the foot, but you buy 


it by the pound. Thus, if two types of wire are equal 
in every other respect, then the one that gives you 
more feet per pound is naturally the more economical. 
For example, compare heavy Formex magnet wire 
with a type that it is fast replacing: enamel single- 
cotton. In size No. 24 Awg, you get 31 feet more per 
pound; in size No. 38 you get 5800 feet more. 


Moreover, there are other advantages: Formex wire 
has higher space efficiency; and its combined electrical, 
chemical, and physical properties serve as performance 
insurance for the apparatus in which it is used. 


Decidedly, Formex magnet wire is opening up new 
avenues for the improvement of all kinds of electric 
equipment. Our magnet-wire specialists can assist 
manufacturers’ engineers in working out application 
details. Address the nearest G-E office or General Elec- 
tric, Schenectady, N. Y. 


FORMEX WIRE IS A PRODUCT OF 
GENERAL ELECTRIC RESEARCH 
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On America’s floating fortresses and other sea-going war craft, 
electrical energy in thousands of fine, hair-like wires controls and 
directs battle operations. Signaling and energizing mechanisms 
must perform perfectly . .. must be ready for lightning-swift 
action, day or night. America’s fighting ships require the best 
equipment that human ingenuity and precision machines can 
make. 

The most modern facilities in the industry, coupled with twenty- 
five years of experience, produce REA Magnet Wire for the 
Army, Navy and Air Forces. It is furnished exactly as wanted 
... delivered with the greatest possible speed . . . “‘tailor-made”’ 
when necessary to fit special applications. 


REA quality characteristics — longer continuous 
lengths, maximum efficiency and superior spool- 
ing—are helping to speed up America’s Victory 
Program. Submit your procurement, engineering 
and production problems to us for fast action! 


REA MAGNET WIRE COMPANY, INC. 


FORT WAYNE, INDIANA, U.S.A, 


Remember . . . American Industry can outproduce the world—let’s get the job done FAST! 
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Four Ways To Buy MOTORS! 


1. BEING SOLD. This isn’t really ‘‘buying.” 
2. ORDERING BY TRADE-MARK. Unsound, 


because all well-known motors are not alike. 


3. ORDERING BY HABIT. Costly, because 
motors and power needs have changed since old 
habits were formed. 


4. BUYING BY COMPARING MOTORS. The 
sure way to get top value. 


WHICH WAY 
DO YOU BUY 


when you see it, we highly recommend 
Method 4—buying by comparing motors. 

Yes, proud as we are of the Fairbanks-Morse 
trade-mark, we ask you to look beyond the trade- 
mark... to ignore sales talks and buying habits 

. and look at the motors, construction point 
by point. 

Compare the exclusive Fairbanks-Morse 
Copperspun Rotor, for instance, with any other 
type of rotor. Then ask yourself whether you 
want windings centrifugally cast of COPPER, or 
of some less suitable metal. 

A post card or telephone call will bring you a 
demonstration. . . let you look beyond the trade- 
mark at the rotor and at the many other construc- 
tion superiorities which make F-M Motors stand 
up better under today’s production tempo. Fair- 
banks, Morse & Co., Dept. D26, 600 S. Michigan 
Ave., Chicago. Branches and service stations 
throughout the United States and Canada. 
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o have FACTS. 

= than ever, it’s a mat- 

ter of the survival of the informed. 
Almost every new electrical devel- 
opment brings a new insulation 


problem. 


American Lava Corporation gives 
you needed information and help in 
selecting the proper AlSiMag stea- 
tite ceramic insulation in three 


ways: 


ALSIMAG PROPERTY CHART 
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1. A chart of Physical Properties of 
the more frequently used AlSiMag 
compositions, sent free on request. 
We know of no other data available 
with comparable detail or accuracy. 


ALSIMAG SPECIAL COMPOSITIONS 


2. In its research department there 
are records of the physical charac- 
teristics of a great number of special 
AlSiMag steatite ceramic composi- 
tions which have been evolved for 
specific applications. 


3. An Engineering Staff and Re- 
search Laboratories that are unri- 
valled in the industry stand ready 
to advise or assist in any problem 
involving technical ceramics. 


When you have a problem, old or new, involving 
technical ceramics you can probably find the answer here, 


AMERICAN FANT TE ¢ CHATTANOOGA ° TENNESSEE 


CHICAGO + CLEVELAND + NEW YORK + 


ST. LOUIS » LOS ANGELES +» SAN FRANCISCO + BOSTON + PHILADELPHIA - WASHINGTON DC 
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This permanent tracing paper is 
transparentized with Albanite 


MINERAL OIL. Most 
tracing papers are 
treated with some kind 
of oil. Mineral oil is 
physically unstable, 
tends to ‘‘drift’’, never 
dries completely. Pa- 
pers treated with min- 


i\tieral oil pick up dust, 


lose transparency with 
age. 


VEGETABLE OIL, 
chemically unstable, 
oxidizes easily. Papers 
treated with vegetable this 
oil become rancid and 
brittle, turn yellow and 
opaque with age. 


No oil, no wax—but a remarkable new trans- 
parentizing agent developed in the K&E 
laboratories—produces this truly permanent 
tracing paper! ALBANENE is made of 100% 
long fiber pure white rags—treated with 
Albanite—a new crystal clear synthetic solid, 
physically and chemically inert. ALBANENE 
will not oxidize, become brittle or lose trans- 
parency with age. 

Equally important, ALBANENE has a fine 
hard “tooth” that takes ink or pencil beauti- 
fully and erases with ease ...a high degree 
of transparency that makes tracing simple 
and produces strong sharp blueprints ..: 


5 ALBANITE is acrystal- 
clear synthetic solid, 
free from oil and wax, 
physically and chemi- 
cally inert. Because of 

new stabilized 

transparentizing agent 

Albanene is unaffected 

by harsh climates 

will not oxidize with 
age, become brittle or 
lose transparency. 


extra strength to stand up under constant 
corrections, filing and rough handling. 
ALBANENE has a// the working qualities 
you've always wanted—and #t will retain all 
these characteristics indefinitely. 

Make ALBANENE “prove it” on your own 
drawing board. Ask your K&E dealer or 
write us for an illustrated brochure and 
generous working sample. 


EST. 1867 


KEUFFEL « ESSER CO. 


NEW YORK — HOBOKEN, N. J. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES - DETROIT - MONTREAL 
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REG. U S. PAT. OFF. 


THE STABILIZED TRACING PAPE! 





QUICK DELIVERIES 


STAINLESS STEEL, PHOSPHOR-BRONZE LOCK WASHERS 


DIAMOND G's answer to 
Industry's No. 1 problem! 


Here’s how to help speed-up production! Order 
Diamond G Lockwashers— get high quality and 
quick deliveries at low cost. 


These modern lock washers are available in all 
sizes of stainless steel, phosphor-bronze and fine 
quality steel in cadmium and nickel plated 
finishes. Diamond G’s exclusive ‘Controlled 
Tension” is built right into each one of them 
your assurance of uniform tension in bolted 
assemblies . . . an invaluable quality in the manu- 
facturing of dependable electrical products. 


As specialists in producing lock washers, we have 
perfected equipment that enables us to produce 
millions of lock washers every day .. . to fill 
orders with the utmost speed. This means 
quicker deliveries to help you keep your produc- 
tion schedules rolling smoothly . . . and at lower 
costs. Get the information about Diamond G 
Lockwashers today from . 


GEORGE K. GARRETT CO. Philadelphia 
1421 Chestnut Street 








FORGET 
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ASSUMPTIONS 


THE JOB 


ALUMINUM, iS 
DEFENSE, 
AND YOU BEING 
| DONE 
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IN THESE DAYS an advertisement is no place either for 
hosannas or sermons about production. Every man 
knows how well he is doing the job that is before him. 
Deeds, not words, are the measure. 


BUT WORDS CAN BECKON beyond the realms of im- 
mediate duty. 


IMAGINEERING is such a word. We coined it to make the 
needs of the future a reality, here and now. It is a way 
of describing what a man can do about the day when... 


HOW DO YOU DO IT? You let your imagination soar 
and then engineer it down to earth. You think about 
the things you used to make, and decide that if you 
don’t find out some way to make them immeasurably 
better you may never be asked by your customers to 
make them again. 


YOU FORGET YOUR OLD ASSUMPTIONS. For instance, 
you may be one who used to assume that aluminum was 
too expensive. Even if you were right then (and you 
may not have been) the price trend of aluminum knocks 
those assumptions into a cocked hat. 


WERE YOU ONE who used to assume that structures be- 
haved exactly the way the theory said? Have you looked 
into the new answers the mammoth testing machine in the 
Aluminum Research Laboratory has found for that one? 


DID YOUR OLD PRODUCT GROW like Topsy? More than 
one designer is Imagineering with this point of view: My 
product was in a groove. I couldn’t get it out, because 
I didn’t dare get too far away from last year’s model. 
Now’s my chance to start from scratch, and let tradition 
be hanged. 


THAT IS THE KIND OF THINKING that will make jobs in 
the future. It is the kind we can help with: help with 
ideas and with know-how. Will you invite us? 


Aluminum Company of America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM 
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|. ae or afloat, Airotor Blower 

wheels perform many functions in 
equipment of the U. S. Armed Forces. 
In one important piece of equipment 
Airotor Blower Wheels are on land or 
at sea according to the driver's will. 
This is in the Marine Corps’ amphibian 
tractor or “alligator tank,’ where Air- 
otors are used for ventilation of the 


engine compartment. 


More and more Airotors are being applied 
to equipment which is vital to the war ettort. 
Our research and engineering departments 
are giving valuable aid by assisting engineers 
to choose the correct Airotor for each appli- 
cation for today’s needs of the fighting torces 
and for tomorrow's needs for peace. 


May we help you? 


OR RUN GTtON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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These Metals Gain Strength at 


SUB-ZERO TEMPERATURES 


...yet do not become Brittle! 
|__ MECHANICAL PROPERTIES AT LOW TEMPERATURES | 


plus CORROSION RESISTANCE ... 


together with strength, hardness, toughness — 


plus EXTRA HARDNESS ... comparable 


to heat-treated alloy steel; age hardenable, non- 
alot tril ates 


plus sia Us RESISTANCE ...with retention 


of high degree of strength. Resists oxidation, 
alte Meee Me Title 


plus NON-CONTAMINATION 


protects product purity; offers good electrical 
conductivity — 


plus MACHINABILITY and EXTRA 
HARDNESS ...free cutting, age hardenable, 


non-magnetic — 


plus RESILIENCE ...age hardenable, for 
exceptional spring properties, magnetic, good 
electrical conductivity — 


plus MACHINABILITY ... for high speed 


B production in automatic screw machines — 


plus HARDNESS in CASTINGS... 


anti-seizing and non-galling— 





FIRST THINGS FIRST 


With the Nation at war, supplies 
of Monel, Nickel and Nickel Alloys 
are needed for our armed forces. 
All efforts must now be aimed to- 
ward victory. In the meantime 
The Internatonal Nickel Company 
will continue to issue information 
which it is believed will be of in- 
terest to metal users who are con- 
cerned with the war needs of 
today and the peace-time progress 
of the future. 











MECHANICAL PROPERTIES AT LOW TEMPERATURES 
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Tem Yield Strength Tensile 
perature (0.207. Strength 
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Selecting the right metal for a given ap- 
plication is today more important than 
ever. How drastically the possibilities 
narrow down is exemplified by sub-zero 
requirements. 

At sub-zero temperatures, for example, 
most ferrous metals become brittle as 
their strength increases. Inco Nickel Al- 
loys also increase in strength and hard- 
ness... but they retain room-temperature 
ductility and toughness as measured by 


tensile and impact tests (see table above). 

Two Inco Nickel Alloys, “K” Monel and “KR” Monel retain 
another important property, non-magnetism...magnetic trans- 
formation point of these age-hardened alloys being —150° F. 


\ new technical insert, “Mechanical Properties at Low Tem- 
peratures’ and the booklet “Individualized Inco Nickel Alloys” 
offer useful information. For copies of each write to: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 


«+» +» JINCO NICKEL ALLOYS - - -: - 


MONEL © “K’’ MONEL © “S” MONEL @ “R” MONEL® “KR” MONEL @ INCONEL © NICKEL © “Z” NICKEL 
Sheet... Strip...Rod...Tubing...Wire... Castings 
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sectional area by cold drawings 
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On the cover: Entirely different from 
any formerly used, the generating mo- 
tion on the new Gleason grinder is also 
upon a full-automatic cycle. Hydraulic 
controls feed the wheel. Electrical con- 
trol panel mounted within a recessed 
compartment in the machine frame. 
Fully inter-locked. Wheel motor cradled 
for flexible operation. 
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ENGINEERING DESIGN PRODUCTION 


of electrically energized machines, appliances and equipment 
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Specialized Components 
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As the pace of the Victory Program hastens, specialization of those 
various electrical and mechanical components that may be inte- 
grated within complete products accelerates, too. Whether for 
specification in the combat machine or in behind-the-lines produc- 
tion, communication or transportation facilities, the parts called 
for are becoming more and more closely related to the job that 
they are to do. This process, always under way in peace times, is 
accelerated now because more than ever before equipment must 
function in precisely the way that the engineer-designer intends 
it to do and in spite of all foreseeable adversities. 


The first of the specialized motors for aircraft controls made 
its appearance some two years ago; that there might be extremely- 
light, relatively-powerful, operating facilities which could be so 
made because of their functioning over quite brief intervals each 
time they were called upon to perform. Again, specialized controls 
of various kinds made their appearance shortly thereafter because 
high altitudes (with low temperatures and low air pressures) alter 
the characteristics of some otherwise smoothly functioning devices 
and because those impact forces and accelerations which may be 
encountered in such service emphasize the performance-con- 
tinuity problem of the specifier quite violently. Such develop- 
ments are gaining rapidly in numbers as well as in character and 
scope of service. 


Definitely allied with the whole aspect of intensive specializa- 
tion has been the advent, in the mechanical parts field, of those 
pre-fabricated materials which, with minimum of further working, 
can be adapted swiftly and economically to the final product. 
Such things as pre-fabricated metal parts, many of them extruded 
and others adapted in various ways to the basic plan, and pre- 
fabricated plastic parts have contributed greatly to just this sort 
of progress. 


There will be more, much more, of this and yet (like the 
acceptance of the production burden itself) most of such refine- 
ments must emerge from the drafting tables, research laboratories, 
experimental tests and past experiences of individual makers of 
parts and of corresponding engineer-designers of complete products. 


The battle of production and the achievement of superior 
implements of war must be won and accomplished within the 
factories and plants of America with resourcefulness, alertness 
and functional product-effectiveness offering familiar and indis- 
pensable elements to final success. 








Some Basic Control Principles | Be 


YCI.E or sequence control consists, in principle, 





: , 
of the co-ordinated combination of various ele- 
ments for imitiating, automatically, two or more 
functions of a product which would otherwise require Nothing quite so spectacular and significant the 
a corresponding number of manual operations. For has taken place recently, in the field of to 
convenience, a cvcle c¢ ‘ol s ‘signe at it wi i i 
= - L cycle — o designed tha a will heavy-duty electrically-energized products, ad\ 
initiate two or more produc ovements at the con- 
2 re ~_ ce uct m oe ee au the con as the successful advent of the full-auto- the 
clusion of which it will cause the product to cease . . . 
ae ‘aa Co matic, machine operating cycle. Whether ter 
functioning, until again resumed by outside manipula- . 
Shak ik dhol: 08 the enmantcd:. ta ehncend ‘a for volume producers or small-quantity ele 
) ie < ) ie ‘TatOr, IS Classed as a stop ° Bi i 
cycle control. If, on the other hand, the operations output, the type of control which minimizes log 
which it initiates are automatically repeated time after 
time it is known as a repeat cvcle control. 
Simplest ot cvcle control forms is the **on-and-oft”’ “as er sees eee vO ks Oe eaaerr OO 8000 eeeeasasas$s$>;_ se" ~n 
type by means of which a single product performance 
is started by application of current and, at a prede- 
termined point, the performance is stopped by cutting 
off the current. Such control function may be that of 
starting and stopping a motor, for rotary motion, or number of different functions and, by use of suitable 
the actuation of a solenoid, for straight-line motion. It elements, may be operated on either de. or ac. In some 
special cases, it may take advantage of the favorable 
factors of both types of current for accomplishing the 
desired product functions. 
ELEMENTS OF AUTOMATIC CYCLE CONTROL In a broad analysis, a cycle control consists of two 
main elements which are: (a) an actuating device 
by which the individual functions of the product are 
timed and guided and (b) one or more, usually more, 
shat sa lice functioning elements which, under direction or control 
me OCcKS - . . 
peas of the actuating element, operate in proper order and 
Eh i S a 2 
ereet kel rat time to initiate the successive operation of the various 
Foe SOF. U Sia es - ° . . 
ACTUATED performances of the product. For successful cycle 
STARTING control, all of the functioning elements must be care- 
netic Contactors e e * 
ease ih fully co-ordinated and protected.’ 
Photoelectric Cells 7 
FIRST LAY OUT THE CYCLE 
ACCELERATING 
i AKING Lessen Rotor Resistance 
dynamic Change Pole Grouping “7 yD : - : 
aarti Magnetic Clutches and Gears EFORKE any kind of a cvele control is constructed 
Mechanical SoM Let cattal 4 py ws 2 ° 
Increase Armature Voltage the engineer should have a carefully prepared 
outline of the functions which the control is to ac- 
ER complish.; A hit or miss design of such a control 1s 
Peet wey Sees too likely, after being constructed, to develop “holes | 
ic Clutch P . ° ° ‘ies | 
rah Senge oe which must be corrected, often with difficulty and some- 


Reduce Armature Voltage 


INDICATING 
Colored Lights 


may also be applied to alternate forward and reverse 

movement by the employment of double-throw, limit 
switches. 

3eyond this simplest form, cycle control may be ex- 

’ S simple: rim, cycle control may be ex 

tended to the performance of a virtually unlimited 


48 








times requiring complete reconstruction, to attain the 
purpose desired. Such an analysis may be made by 
tabulation or by graphic layout, frequently both, but for 
almost any cycle control it is essential that a layout 
should be prepared. 

Before making such a layout careful consideration 
should be given to the exact conditions under which 
function is to operate. Many of the simple start and 
stop cycles may be found upon analysis to present de- 
tails which, if neglected, will materially and adversely 


7 See "TO Co-ordinate Controls For Better Product Function- 
ing,” EvLectricAL MANUFACTURING, October 1940. Also, “To 
Protect The Product And Its Job,” January 1940. 

+See “Automatic Machine Tools Must Be Detail Eng- 
neered,” October 1941. 
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Behind the Automatic Machine 
















a7 . ° 
brought to an instantaneous stop or may it be al- 
lowed to ride until its inertia is spent? When the 
motor is stopped, must it be locked in position or 

it the human element, or at least reduces it may it be free to turn? . 

f to set-up functions, has been remarkably :: Repeating. Mill the cvcle be automatically rCc- 

. ater r will manual means for restarting be 

Sy advanced. Stripped to fundamentals, peated ne 

. * . ° required = 

. there is only the skillfully co-ordinated in- nn ; ’ 

‘ “ 7 Phe details applying to the various functions having 

. teraction of various actuating and actuated : ea a es dad 

iid i h , been determined, the cycle may be tabulated or laid 

: elements to be handled. socal anlinen out graphically as shown in the accompanying sketch. 

; logical segregation for review and use. For illustration of an example of ac. cycle control, 

assume the operation of a multi-speed motor driving a 
boring machine employed for boring the bearing seats 
sf ~~ of a machine head. The two bearing seats are separated 
by a space during which no machining takes place so 
it is desirable to operate the machine at high speed and 
feed during the non-cutting period. The pole-adjusting 
switch will be set for the motor speed to give the proper 
eC cutting speed, and the feed will bear a fixed ratio to 
SRLS Olu peer Tt wanes ee ieee : 

. an “Te ane ge i" =e the cutting speed. Tabulated the cycle for this would 

> 6 SEC . a oft : 5 I] 

\ be worked out as follows: 

e Be 3 

ye) 34 
3 ACCELERATE 
3 SEC 

RETURN 

e Ea 

C FORWARD REVERSE 

PE ed. 2 ee Sas 

; 7- DECELERATE INSTANTANEOUS ee ee ee 8 ee ee ee 

~RAPHIC layout, on circle-opera- - 

l tion basis for a de. cvcle control vabticins a 

i of the boring (A) of bearing seats (see 3 S 

a oo te 5-ACCELERATEL : Hee 
text B—Similarly, the lavout for Pett) ean : 
: ac. control of a metal planer operation. eae os bingy aos Dorrit a s oo 
Pe sadts ae 2- ACCELERATE 
Loman eit) Per saat a 1a dc 
a ISEC prez 
B 
| 
effect the complete operation of the control as a whole. 1—Start. Instantaneous, that is, “no delay is pur- 
Hlustrating the details of each operating phase, as posely introduced in the action” (Nema). Since 
they must be considered, results in an analysis as fol the cutting head will be started before the actual 
lows. Each detail must be taken into careful considera- cutting begins, the motor will be started under no- 
tion to insure effective design. load conditions. 
1.—Starting. Will the motor be started under full 2.—Run. 10 sec. at moderately even load while the 
load, partial load or no load? Must any element be first cut 1s being made. 


introduced to retard the starting or may the motor 3.—Accelerate. 3 sec. to a higher speed while the 
come up to speed in normal starting time? Upon table is being fed into position for second cutting. 
these factors will depend the type of motor to be 4+.—Run. 10 sec. during which the second boring 1s 
selected. being made. 
2.—Running. Under what load conditions will the 5.—Stop and pause. 7 sec. while the piece is being 
motor operate; full load, decreasing load or in- removed from the table. 
creasing load? Will the load be steady or fluctuat 6.—Reverse. 6 sec. for return of table to starting posi- 
ing? Will the speed of operation remain constant tion. 
or must provision be made to increase or decrease 7.—Stop. This cycle will not be repeated until a second 
the speed during the running period? piece is placed in position on the table and the 
3.—Stopping. Must the motor, at the end of a phase control again started manually. 
of its movement, or at the end of the cycle, be This particular sequence may be laid out graphically 
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on a circle representing one complete cycle of the time 
which will make one revolution in 36 sec. 

\s an illustration of an ac. sequence drive, may be 
cited that of a metal planer which 1s operated by the 
variable-voltage system supplied by a special generator 
driven by a motor running on the ac. system of the 
plant. Reversal of the planer motor is effected by 
limit switches which cause a reversal of the field cur 
rent of the motor at the end of each stroke. One 
rheostat is introduced into the generator field which 
controls the forward rotation of the motor and another 
rheostat into the field controlling the reverse rotation. 
In this manner the ratio of forward to reverse speed is 
readily adjusted and each field condition is entirely 


independent of the other. The cycle control elements 
are mounted on a panel which is contained in a sheet 
steel cabinet. Primary operation is effected by de 


pression of a start button and the cycle is continued 
automatically until stopped by a stop button. 

The performance cycle is: 
1.—Start. Instantaneous. 
Accelerate to cutting speed. 11% sec. 
Forward. Cut 10 sec. 
Decelerate to zero. Dynamic braking. 1 sec. 
Accelerate to reverse speed. 4 sec. 
6.—Reverse. 2) sec. 
/7.—Decelerate to zero. Dynamic braking. 2 sec. 
&8.—Stop and repeat. 

Important in the preparation of a cycle control is 
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the nature of the current upon which it will operate. 
In a majority of cases, ac. 1s available for motor opera- 
tion and this is employed for many types of product 
drive. On the other hand there are frequent cases 
where de. is preferable and sometimes necessary due 
to more favorable conditions of speed changing. When 
ac. service only is available, direct current may then be 
obtained by the use of a rectifier, a rectifying tube, or 
a motor-generator.* As a general practice, the motor- 
generator is preferable when motors of any considerable 
size are to be used while, when but # small volume of 
direct current is needed, for the operation of relays and 
similar devices, the rectifier may be used with complete 
satisfaction. 

In the design of a cycle control, the first consideration 
should be given to the actuating element by which the 
various functions of the cycle are initiated. This will 
be followed by a survey of the different functioning 
elements by which each successive phase of the cycle 
is caused to operate for the attainment of the desired 
results. 


ACTUATING DEVICES OF TIME AND SPACE 


HE ACTUATING device is virtually the heart of 

the cycle control for by its functioning are the 
operations of all of the co-ordinated devices governed. 
For the simple on and off evcle, the timer satisfactorily 
performs this duty when it is required only to start 
and stop the motor at a predetermined point. T1 
cycle in this case calls only for a period of “on” and 


1c 


“off” timing. In principle, such a timer consists of a 
rotating disc the speed of which is determined and 
maintained either by a spring clock or a motor-driven 


*See “Which Rectifier For Your De.-Operated Product ?” 


February 1942. 
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mechanism. If ac. is available, the timer is_ usually 
driven by a small synchronous motor. A rotating disc 
timer is designated to make one revolution of its dise 
or cam during a definite period and is also provided 
with a stop point. When rotation of this dise has been 
initiated, the product motor is started and continues 
in operation until the disc reaches the stop point, when 
the circuit is broken and the motor stops. The setting 
of such a timer may be for a run and pause period based 
ona fraction of the cycle, say 40 per cent on and 60 per 
cent off, or it may be set for definite time such as 3 
min. on and 2 min. off. 

In the construction of these timers the pilot: circuit 
may be opened and closed by mechanical contact 
switches or, as in some types, by the use of mercury 
switches. .\ modification of construction may provide 
several successive periods of on and off throughout the 
time of a single revolution of the disc. They may also 
be built as stop evele or repeat cycle timers.** 
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IME or displacements serve well for the 
actuating element. A—Sequence timer driven 
by synchronous motor B—Tvpical cam-type, 


program cvcle controller 
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For more elaborate operations, involving the suc- 
cessive operation of a number of different functions, a 
timer of the program type is often more satisfactory. 
\ cam-carrying shaft is driven by a synchronous mo- 
tor or clock mechanism and may be supplied with any 
number of cams up to the desired number of functions. 
These cams are adjusted to make or break contacts at 


See “Short-Interval Timing Controls,” March 1941 
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predetermined intervals and the combinations ot move- 
ments, determined by the number of cams and contac- 
tors, that may be obtained is practically unlimited. Mul- 
tiple timers may be so combined as to control the opera- 
tion of any number of motors whose operations are thus 
completely co-ordinated. The various timers of such 
a system are usually contained in a single case or are 
mounted on a common panel. 

While timers and program clocks may at times con- 
trol the main current to the motor or other appliance, 
they are not generally, with the exception of controls 
for small domestic devices, made in capacities suited to 
the amperage of the currents usually employed. The 
general function of practically all timers is that of con- 
trolling pilot circuits by which the various functioning 
elements are caused to operate. 

Starting of the various functional elements involved 


in a cycle control 1s usually effected, under influence 


of the actuating element, through the medium of mag- 


netic contactors or magnetic switches. 


LINES TO CONTACTOR ON 
ACTUATING ELEMENT 
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Phe contactor, which under normal conditions man 


tains an open circuit, is caused by the energizatior 


holding magnet to close the circuit and to hold it s 
closed as long as current is applied to the magnet 

. oS . ] 4 a at 
breaking the circuit to the holding magnet permits 


contactor to open. 


The magnetic switch 1s a combination of two or mor 


r See “Automatic Cyeling of Power, Heat and Process 
October 194] 
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contactors which are mounted on a common earrving 


shaft so that their opening or closing is governed by a 
single holding magnet and their movements are simul 

taneous. Switches for direct and single-phase currents 
are usually two-pole, those for three-phase are three 
pole, while for two-phase they may be three- or four 

pole depending upon the connections. Mounted on the 
same shaft that carries the main contactors may be 
other contactors for carrying auxiliary circuits which 
in turn close or open holding circuits of other function 

ing elements in co-ordination with the main switches. 
Such a combination is especially useful in connection 
with a number of co-ordinated motors which must be 
started in succession. Here, the closing of the first 
switch also closes an auxiliary contactor thereby clos- 
ing the holding circuit of the switch for the second mo 
tor which is then started but which cannot be started 
until the first has functioned. This arrangement may 
be extended to any number of motors in a series while 
the holding coil connections are such that breaking the 
holding circuit of any one motor in the series disrupts 
the holding circuits of the entire series and thus stops 
all motors, after which they cannot again be started ex 
cept in the planned order. 

While contactors and switches can be made to operate 
on full motor load current, nearly all are made with 
holding coils are designed for operation on pilot cir 
cuits and therefore carry but a fraction of that which 
would be carried if the coil were required to carry thie 
full current of the motor. This places most of the se 
quence control elements in the class of pilot equipment 
and greatly simplifies both the construction and the 
connections. 


Starting 1s also accomplished by the use of the photo 
electric cell under the actuation of a beam of lig! 
When the light falls upon the lght-sensitive cell, a 
small current flows through it and this is amplfied by 
other cells, or tubes, to a volume sufficient to operate 
the holding magnet of a magnetic switch, contactor 01 
relay. In the performance of some functions, the switc! 
is normally closed in which case the interruption of the 
relay circuit results in a demagnetizing of the holding 
coil. On the principle of electronic operation, by the 
use of different types of tubes such as grid control 
tubes, power tubes, etc., a wide variety of sequence 
operation is effected. This type of control 1s employed 
in many processing sequences and in the control of 
spot and seam welding machines. 

Acceleration of a motor which has reached normal 
speed, for the performance of some of the operations 
in the sequence, may be desirable for the performance 
of others. 
] ] ] 


If the motor 1s operated on de., the pre 
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of accelerating its speed is by introducing additional re 


sistance into its field cirewt and thus causing ( 
speed up. Many de. controls are provided vy 
stats for this purpose and these may be used erthet 
a means for short mterval speeding up during cuts 
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What's New in Coils’ 


BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


KTEN referred to as the “heart” of an electro- 

magnetic device or apparatus, the coil is some- 

times also the weakest and, not infrequently, 
the most abused part thereof. In general, coils are 
remarkably durable, considering their structures of 
coiled soft copper wire, the insulating materials gen- 
erally employed, and the overloads imposed upon them, 
but they do, to continue the simile, sometimes suffer 
from “heart failure.” Such failures are expensive and 
wasteful (of machine and man hours, often on important 
rush production jobs) and even hazardous; as when 
ignition fails in air, land, surface or underseas craft. 

Coil manufacturers, and those supplying conductors 
and insulating materials continue to progressively im- 
prove the overall components that these units may be 
more durable and have longer lives under normal and 
adverse operating conditions. 

“Recent essential improvements in coils comprise: 
(1) A new enameled wire; (2) glass textile insulation ; 
(3) universal impregnation; (4) synthetic insulating 
varnish, and (5) new heat-resisting varnished insula- 
tion. These have improved, among other things, heat 
and moisture resisting properties, breakdown voltage 
(particularly of high-voltage coils) and mechanical 


(COPPER remains 


the best bet for 
within-the-coil con- 
ductors. As indicated 
in the accompanying 
chart of relative time 
rates of increase in 
temperature tor 
much-proposed silver 
and familiar copper 
coils, the initial rate 
of temperature rise 
for silver is quite 
steep. So steep that 
insulation values tend 
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to impairment 





ELAPSED TIME 


strength. At first glance, it might appear that a coil 
consisting essentially of copper wire and insulating ma- 
terials, as well as its container or covering, should be 
quite simple, but numerous factors arise. 

Specified for various complete products electromag- 
netic coils provide: (A) magnetic flux, through the 
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application of voltage to cause current to flow in their 
turns, and (B) voltage through variations in the mag- 
nitudes of magnetic flux linked with their turns. Hence 
voltage always 1s associated with active coils, and tends 
to break down insulation or cause current leakage 
through or over it. Current within in the turns of the 
coil tends to cause the impairment of the insulation 
through the production of heat in the magnet wire 
which also tends to reduce the electrical conductivity of 
the copper and increase that of the insulation. High 
temperature, therefore, also tends to cause current 
leakage in insulation, especially at high voltage,* in this 
respect having an effect quite similar to that due to the 
presence of moisture in an insulating material. 

High-Temperature Coils.—As with resistors and 
heating elements, wherein compactness is obtained 
through high-temperature operation for a given 17K 
Input to the resistor, so also heavy-duty coils often are 
preferably operated at the highest temperatures which 
their insulating materials will withstand. What is de- 
sired therefor is a suitable, thin, heat-resisting, electrical 
insulation comprising other desirable properties. With 
present internal and external, extra-insulating mate- 
rials, a coil for high-temperature operation tends to be 
relatively bulky, especially when wound with the finer 
sizes of wire, principally because of the relatively large 
dimensions of high-temperature-resisting electrical in- 
sulating materials. 

Fundamentally, all insulation in or around a_ coil 
should be as heat resisting as the insulation on the mag- 
net wire. Although asbestos long has been used as 
insulation in high-temperature coils, the recently-devel- 
oped glass textile insulation has found an ever increas- 
ing use for high-temperature operation. 

Coils which have operated at 525 deg. F. for six 
months, and under water for long periods, have been 
wound with glass-insulated magnet wire. Such coils 
are said to have run satisfactorily at 1200 deg. KF. In 
such service the flexible leads also are insulated with 
the glass textile and the entire surface of the coil cov- 
ered with glass tape. All other insulation, including the 
core tube but excluding the impregnating material, 1s of 
mica. Even when the organic impregnating material 
has been completely driven off at high temperatures, 
such coils are said to have continued to give satisfactory 
service. 

This additional treatment placed over the glass is 
merely to give it mechanical strength, particularly dur- 
ing the winding operation. This organic coating de- 
teriorates at about 205 deg. F continuously but, since 
it does not deteriorate so rapidly at high temperatures 
as the older varnishes, it can be run at fairly high tem- 
peratures for relatively small time intervals. For on 
and off applications, such insulation will withstand 
about 350 deg. F for short periods. Thus the tempera- 


See “Which Heating and Resistance Alloys?” ELecrrical 
MANUFACTURING, December 1941. 
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tures which glass insulated coils have been reported to 
withstand do not refer to the varnish used to treat the 
glass. 

Coils for operation at temperatures of the order of 
300 deg. F. or more, as in solenoid-operated steam 
valves, are treated during manufacture with a compound 
which becomes hard and will not melt or flow at a 
temperature for which impregnation with melting com- 
pounds or certain varnishes is impracticable. Such coils 
are not moisture proof, however. The core tube is made 
of mica and asbestos—the cover of asbestos cloth. The 
interlayer insulation is a specially treated paper. 

Compactness also is an important factor because the 
size of a coil affects the dimensions of the entire appa- 
ratus of which it forms a component part.7 The ratio 


entire coil structure, including bobbins, covers, and so 


of the space occupied by the copper alone to that of the 


forth, 1s the overall space factor, as differentiated from 
the space factor of the internal coil structure. Compact- 
ness, space factor, and coil-copper density have gen- 
erally similar meanings, the latter being expressed in 
terms of pounds of copper per cu. in. of, coil volume. 
Since high-voltage coils generally require more in- 
sulation than those for operation at lower voltages, the 
coil-copper density usually is greater in low-voltage than 
in high-voltage coils. Series and shunt coils are ex- 
anples. In general, therefore, for coils of equal duties, 
dimensions, and numbers of turns in series, the time 
rate of increase in temperature and the ultimate tem- 
perature rise increase with increasing voltage. 
Combined compactness and relative lightness are 
found in low or medium voltage coils operating at 
high temperatures with relatively high 1-R losses. In 
such coils the insulation must withstand relatively high 


THANK THE CHEMIST FOR 
BETTER COILS 





All major recent improvements in coils are, fundamentally, 
of achemical nature. In many coils, a synthetic enamel film 
protects the copper wire from moisture, acids, alkalis, etc., 
and also permits higher operating temperatures than when 
common textile insulation is used. A soda-free glass textile 
supplants common textile insulation and even asbestos in 
coils designed for high temperature operation. Synthetic 
insulating varnish for impregnating coils drys throughout 
the entire coil structure through polymerization Heat- 
resisting varnished insulation has been greatly improved 
through chemical methods 

The metallurgist controls the properties of the metal con- 
ductor, but the insulation is the province of the chemist. 
Although the metallurgist’s work in coils may be said to be 
completed until a better or necessary coil conductor is avail- 
able, the chemist still has a long way to go, particularly in 
producing flexible insulation and impregnating materials that 
will withstand the high temperatures which do not injure 
glass textile and which are demanded bv the engineers who 
plan the structures of coils through a knowledge of the 
properties of the materials produced by the chemists. 








temperatures as well as voltage stresses for otherwise 
equal performances. Low-voltage, normal-tempera- 
ture operation usually infers a relatively high coil- 


+ See “Some Do's and Don'ts When Designing-In Magnet 


( oils,” May 1940, 
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Like other essential components of 
the complete electrically-energized 
product, the coil has been notably im- 
proved in various ways. Basic en- 
gineering and assembly methods have 
yielded to match recent, progressive 
developments in materials and parts. 
A quick review of what is new and 
fundamental at an important specifi- 
cation point. 


copper density, that for a hollow-cylinder secondary 
of solid copper being a maximum, whereas a low 
temperature coil, as one immersed in a refrigerant, may 
be both compact and relatively light since less copper 
is required for a given i7R loss because of the smaller 
cross section of the wire required for a given number 
of ampere-turns and resistance since the temperature 
of the coil cannot increase very much due to the re- 
frigerant. 

Compact coils for high-temperature operation will 
contain an equal number of turns of magnet wire of 
smaller cross section for a given number of ampere- 
turns. Consequently the iR voltage and the current 
density will be proportional to the temperature rise. 

Compactness in most light-duty coils at normal 
ambient temperatures increases the coil conductivity 
through an increased cross section of copper due to the 
higher space factor and moderate temperature which 
keeps the copper conductivity normal. Individual 
wound coils are considerably smaller and more compact 
than multiple-wound coils, particularly of the paper- 
section or interlayer tvpe where it 1s necessary to set 
the traverse to allow for the maximum diameter of in 
sulation wire which may be encountered in any supply 
spool, whence the turns in any laver generally do not 
lie shoulder to shoulder. 


Compact, exact layer-wound or “gutter-type” coils 
are not new but are worthy of mention. They are 
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wound in precise layers with the best possible meshing 
of the layers into each other. Instead of winding the 
wire at a constant pitch, each turn is wound at right 
angles to the axis of the coil and then suddenly shifted 
so that the next turn is wound in a similar manner 
adjacent to the preceding turn and lying shoulder to 
shoulder therewith. They usually comprise a relatively 
small number of turns of relatively coarse wire 


PROTECTING THE COPPER WITHIN THE COIL 


M' MISTURE, acids, alkalis, ete., in coil structures 
tend to cause current leakage from turn to turn, 
layer to layer, and from coil to external conductors or 


to ground. Electrolytic action occurs on de. Hence 
the jdeal manner of protecting the wire from these 
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agencies would appear to cover the copper wire with 
a suitable film of insulating material which 1s impervious 
to the foregoing deleterious agencies, as a_ perfect 
enamel film. 

Before the advent of enameled wire, coils were 1m 
pregnated with insulating varnish to fill the interstices 
of textile-insulated wire to bind the turns of the coil 


together and to protect it, as well as other imsulation 
in the coil, from moisture. When enameled wire came 
into use the same general principle was applied to 
enamel-wire coils, especially those with textile coverings 
over the enamel and with imterlaver imsulation, as 
had been used with paper. 

The varnish treatment of coils, unless properly con 
trolled, can do more to nullify all the work and care 
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ral recent improvements ir coils have 
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een largely those of the chemist. In (A 


conductor insulation, (B) impregnation and ‘(¢ 
interlaver insulation. 
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put into enameling wire than any other single manu- 
facturing operation. Many varnishes are baking 
varnishes, and there seems to be no doubt that many 
enamel-wound coil failures have been caused by the 
inability of the enamel film to withstand the high bak- 
ing temperature. Furthermore, conventional oil-base 
enamel is severely attacked by most commonly used 
solvents. 


An outstanding development of recent years is the 


application of the highly viscous, polyvinyl acetal, 
synthetic resin solution to bare magnet wires by means 
of floating dies concentric therewith for the production 
of uniform, essentially organic films having high flexi- 
bility, extensibility, toughness, temperature stability, and 
adherence to wire; resistance to aging, compression, 
abrasion, solvents, moisture, and heat shock, with ade- 
quate dielectric strength in use, and high heat conduc 
tivity, as well as the desirable high space factor. This 
film, which has been rapidly replacing such construc- 
tions as enameled cotton and enameled silk, has a 
neghgible moisture-absorption characteristic. It can be 
hit with a hammer or rolled to less than one-half its 
original diameter without appreciable damage to the 
insulation, 

Practically every varmish or solvent, except unmodi- 
fied phenol-formaldehyde-type resins, can be used with 
little or no effect on this new magnet wire if recom- 
mended practices are followed, the use of which in 
most cases reduces to the function of the treating 
varnish apphed after assembly to the single purpose 
of cementing or bonding to anchor the turns of the 
coil so that they will not become loose through vibra 
tion. In late vears, there has been a tendency toward 
waterproofing, insulating before assembly in coil strue- 
tures and, by using this new magnet wire, to minimiza 
tion of importance of the varnish treatment. 

But high-temperature coils, and textile- and paper 
covered magnet wires, with or without enamel, also 
are used for various worthwhile purposes. As found in 
so many other imstances, it sometimes seems that any 
attempt to solve a coil-structure problem introduces 
still further problems. Thus desired, compact high- 
temperature operation tends to injure the coil’s insula- 
tion. .\ttempts to prevent the presence of moisture and 
other deleterious agents in the coil structure, through 
unpregnating it with varnish and baking it, tend to 
form a seal to prevent solvents deep within the coil 
structure from escaping, thus tending to cause corrosion 
of the copper magnet wire on de. and to soften enamel 
coatings through solvent action. Melting compounds 
used as coil impregnants tend to cause injury to insula- 
tion if they have high melting points, but tend to soften 
or melt under the operating temperatures employed 
when they do not injure insulation, ete. Thus con- 
tinues the constant struggle to learn through experience 
and to devise means to overcome the difficulties. 

Insulating materials in contact with copper produce 
green or cupric-c mpound corrosion on positive wires 
carrying a potential, especially the fine wires in radio 
and ignition coils, due to electrolytic action. Quite 
recent extensive experiments have shown this to be due 
to electrolytes, whether salts or acids, in insulating 
materials such as cellulose, but not in cellulose acetate 
and asphaltic materials, in the presence of moisture. To 
avoid this, coil structures must be thoroughly dry. 


IMPREGNATING VARNISHES IMPROVED 
HERE are several, definitely-improved varnishes 
on the market which polymerize to a considerable 

extent so that, under proper control, impregnated coils 


Continued on p. 102 
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Further Speed-Up. To insure the widest possible 


placement of war supply contracts and a much greater 
utilization of small plants and factories WPB has an 
nounced a directive, broadening procurement policy 
hased upon the following: All military supply contracts 
are to be placed by negotiation instead of by competi- 
tive bidding, unless the Director of Purchases (WPB) 
specifically authorizes the use of competitive bids; in 
placing contracts, primary emphasis is to be put upon 
speed of delivery; contracts for standard and semi- 
standard articles relatively simple to make = shall be 


1 
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placed with smaller concerns so that the facilities of 
the larger, more fully equipped firms may remain avail- 
able for production of more difficult and complicated 
items; and, subject to the above, contracts are to be 
placed with concerns which need the smallest quantities 
of new machinery and equipment. 


BIB Re-organized For 24 Branches. Completion of 
the reorganization of the Bureau of Industry Branches 

the Division of Industry Operations (WPB) has 
been announced by Philip D. Reed, Bureau Chief. Sev 
of the industry branches within the bureau have 
wen divided so that the total number is now 24. Top 
staff consists of Amory Houghton (Corning Glass), 
Deputy Bureau Chief; John R. Kimberly (Kimberly & 
Clark) and Joseph R. Taylor (Socony Vacuum), As- 
sistant. Bureau) Chiefs; W. B.) Murphy (Campbell 
Soup), Nathaniel G. Symonds (Westinghouse) and 
Benjamin Alexander (Masonite), Special Assistants ; 
Marshall J. Dodge, Jr. (J. W. Davis), Executive \s 
sistant. Lstablished branches include, with their chiefs: 
Automotive (le. Kanzler, Universal Credit ) ; Consumer 
Durable Goods (LL. C. Upton, Nineteen Hundred ) ; 
Special Industrial Machinery (Lewis S. Greenleaf, Jr., 
Behr-Manning ) ; Air Conditioning and Commercial Re 
irigeration (J. M. Fernald, Baker Ice Machine) ; Com- 
munications (Leighton Peebles, Securities and [x 
change Commission), and General Industrial Equip 
ment (C. S. Willams, Thomas A. Edison). 


Plant Expansions Through Public Funds.  [¢st: 
mating the cost of war industrial plant expansions ap- 
proved through December 31, 1941, to have totaled 
$7 366,000,000, the statistics division of WHPB. states 
that the commitments of public funds (including those 
of Foreign Governments financing factories in the 
United States) amounted to $6,040,000,000 or 82 per 
cent of total estimated cost. 


WPB Speed-Up Handbook. Officially announced, a 
WPB production speed-up handbook, detailing the part 
management, labor and government are to play, is be 
ing distributed throughout industry. The production 
drive book contains statements by President Roose 
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velt, WPB Chairman Nelson, Secretary of War Stim- 
son, Secretary of Navy Knox, War Shipping Adminis- 
trator Land and Labor Director Hillman emphasizing 
the need for increased spring and summer production 
to gain an early victory over the Axis powers. The 
duties of labor-management committees are set forth 
in the drive plan book. Representatives of labor and 
management should undertake the following duties : Ap- 
point necessary subcommittees ; arrange for the erection 
of a production scoreboard ; arrange for a study of plant 
efficiency; put up suggestion boxes and arrange for 
handling suggestions; set up bulletin boards and ar- 
range for posting special communiques and other ma- 
terial; establish a method of production news distribu- 
tion; establish a subcommittee on poster which will 
survey the plant for suitable locations; start a slogan 
contest ; devise a method of informing all subcontractors 
and suppliers about the war production drive and pre- 
pare and submit reports of progress. A production 
drive headquarters 1s to be established in Washington. 
It will be in the War Production Board headquarters. 


Refrigerators For Latin America? Just as radio re 
ceiving set manufacturers have switched to a planned 
production of a million radio sets for Latin America, so 
may makers of domestic electrical refrigerators go over 
to the fabrication of a to-be-specified volume of that 
tvpe of equipment for the same purpose. Stull under 
discussion, the plan has scarcely proceeded bevond a 
highly tentative stage. Dead-line for manufacture of 
refrigerators 1s April 30, 1942. 


Monthly Conversion Reports. Special three-page 
forms now being supplied to industry by WPB will be 
required for month by month reports on conversion to 
war work. Director Nelson, in his letter of transmittal, 
states, “The enclosed form (WPB-732) has been pre 
pared by the War Production Board to the end that it 
may obtain a clear picture of how rapidly American in 
dustry 1s being converted to war work. It will provide 
basic information upon the degree to which plants are 
approximating the full utilization of their equipment 
which is necessary if the goals set for munitions pro 
duction in 1942 and 1943 are to be met. The form 
provides, also, for a statement of any factors which cur 
rently may be interfering with the maximum use of 
your plant capacity. With this information at hand, | 
can assure you that we shall take all steps within our 
power to remedy such limiting factors. We have des 
ignated U. S. Bureau of Labor Statistics as our col 
lecting agency. Although I am fully conscious of the 
many burdens which have been placed upon you by 
Government questionnaires, | believe that the procuring 
of this information is of sufficiently great importance to 
our joint effort to warrant our decision that compli- 
ance with this request be made mandatory.” The re- 





port will give a general over-all picture of the war and 
civilian work currently being done in the nation’s in- 
dustrial plants, and the plans for future utilization of 
these facilities. Plants will list the principal classes of 
products produced during the previous m« mith, indicat- 
ing whether it is war or civilian work. These data 
will include the total value of shipments during the 
previous month, value of unfilled orders at the end of 
the month, and the estimated man hours worked by 
wage earners during the previous month. These ship- 
ments will be classed as war work (prime contracts 
and orders with AA to A-1 preference ratings) or other 
work. The report will give the schedule for peak oper- 
ations on war work including the expected month of 
peak employment and the value of war work shipments, 
the estimated total man hours and the estimated total 
wage earners in the peak month. Another section ot 
the report will give the total number of machine tools 
in place in the plant and the estimated number of hours 
the machines worked during a specified week of the 
previous month. Space will be provided in the report 
for listing tools that want additional war work. Plants 
will list the number of wage earners employed during a 
specified week, classifying them as male or female and 
as productive or non-productive employees. If plants 
are falling behind in contract delivery schedules, they 
will describe briefly their work and the problems in- 
volved. The number of productive employees and the 
number of hours they work on each of the three shifts 
—daylight, evening, and midnight—will be listed by de 
partments of each plant. Included among the data will 
be the number of man hours worked by productive wage 
earners, the number of hours of overtime worked, and 
the number of productive wage earners who worked 
overtime. 


Three-Industry Conversion. As soon as possible, 
the washing machine, typewriter and vacuum cleaner 
industries must convert to the manufacture of war 
goods, under orders from WPB Boss Nelson. No 
civilian goods is the edict. Washer makers have war 
orders totaling $80 million. 


Some Materials For Civilian Goods. Listing of 
materials available in some quantities for manufactur- 
ing not strictly designed for war purposes has been re- 
ported by the Bureau of Industrial Conservation 
(WPB). Suggested “substitute materials” are: Com- 
mon asbestos, asphalt, brick and tile, cement, ceramics, 
clay, coal and coke, slate, sulphur, concrete, cotton, feld- 
spar, glass, gold, plating iridium, lignin, limestone and 
marble, wallboard, wood and wood products including 
wood flour, fibres and pulp, lumber and millwork, min- 
eral wool, most types of paper, paper-board, plywood, 
salt and silver. In addition, the statement said, the 
following materials are available for substitution in 
“varying amounts’: Aqueous ammonia, bismuth, cello- 
phane, cottonseed oil, palladium, petroleum products in- 
cluding crude oil, gasoline, lubricating oil and paraffine, 
resin, ruthenium, silican and alloys of silican, gypsum 
and gypsum products, cow and horse hair, plastics 
made from cellulose, acetate and butyrate, soybeans and 
soybean products, both protein and oil, turpentine and 
uranium. Four other iron and steel products were list- 
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ed as war materials “presently available for substity- 
tions in critical civilian industry”: Basic low-carbon 
steel, bessemer steel, gray cast iron and malleable iron, 
It was pointed out that some restrictions commonly 
have been imposed by the War Production Board on 
the use and distribution of these materials but, in the 
case of iron and steel, supplies are “not critically short.” 
the Bureau said. 


Chlorinated Metal Cleaners. \Varned by the Chem- 
cals Branch (WPB) to investigate every possible 
cleaning method other than chlorinated solvents, fabri- 
cators of metals are urged to do so promptly that neces- 
sary changes in method may be accomplished without 
serious delay in production. Shortage of chlorinated 
solvents is already acute, caused by a great increase in 
metal fabricating work. The Chemicals Branch esti- 
mates that at least 30 per cent of the cleaning opera- 
tions in the metal industry now being done with chlo- 
rinated solvents can be accomplished by the use of other 
materials such as mineral spirits, non-chlorinated-sol- 
vent-water emulsions and alkalis. 


Six New Divisions of OPA. Reorganized, the Office 
of Price Administration has been geared up for speedier 
action. The creation of six new divisions is announced, 
including Apparel and Food Division; Industrial; (un- 
der Donald Wallace, who formerly supervised the met- 
als section. This division is to deal chiefly with met- 
als) ; General Materials Division; Rents: and Fuel. 


To Acquire Idle Aluminum. Idle or excessive in- 
ventories of aluminum materials are to be purchased by 
Metals Reserve Company, according to an announce- 
ment by OPA, The purpose of this program is to ae- 
quire such inventories held by manufacturing users of 
aluminum. A high percentage of the materials involved 
will be remelted for further use. In view of the fact 
that such materials have been rendered useless in the 
hands of their holders by war restrictions, \WWPB has 
recommended that Metals Research Company buy such 
materials at prices higher than the maximum established 
for scrap. 


National Talent Pool. Still in the preliminary stages 
an orderly and well planned method of selective service 
for war duty outside of active military sectors is being 
discussed by WPB. Chairman Donald M. Nelson has 
authorized collection of data as soon as possible for a 
nationwide “talent pool” from which every branch of 
the government could draw for special and general 
skills and knowledge. 


Tungsten Under Further Ban. Prohibiting the use 
of tungsten in grinding wheels, gauges and as a color- 
ing material for rubber, linoleum, paper or other similar 
materials after May 1, Order M-29-b also limits use of 
tungsten in such elements to 17% per cent of the 
amount used during the year ending June 30, 1941, 
until the date of prohibition. All other users of tung- 
sten, except those specifically exempted, must reduce 
their use after April 1 by calendar quarters of 1712 per 


‘Continued on p. 78) 
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When Motor Speeds Dominate 
the Product Design 





Today’s products, whether for com- 
bat, or behind-the-lines, are so care- 
fully planned to the performance to 
be demanded of them that the en- 
gineer-designer sometimes seeks com- 
ponents that are too exactly to his 
specifications. Motor speeds offer a 
good example. For the specifier who 
feels that motor builders should pro- 


vide any shaft operating speed de- 





OWERING the product, in a realistic way, often 
calls for a nice balance between what 1s econom- 
ically available in motor speeds and what must be 

met by the mechanical designer as a non-electrical fac- 
tor. Thus, speed requirements may be considered for 
such broad classes of machines, appliances and devices 
as those requiring : 

Substantially constant speed. 

Several speeds with relatively large steps between. 

Variable speed in many small steps but with a 

total speed range of not more than six to one. 

Variable speed in many small steps and with a 

total speed range greater than six to one. 

Electrical energy as distributed today is predom- 
nately ac., most of which in the United States 1s at 
60-cycle frequency. There are some 25 cycle supplies 
and still fewer 50 cycle ones. Power supply frequency 
Is important since it imposes very definite limitations 
on available motor speeds if ac. motors are to be used. 
The most economical and efficient ac. motors are the 
induction motors, all subject to the same inescapable 
law expressed by: 


F x 120 
Speed (rpm. ) 
P 
where F frequency in cycles per sec. (usually 60) 
e number of poles on the motor. 


Now, keeping in mind that an ac. motor*must have 
an even number of poles, with a minimum of two, we 
find that the speeds given in Table I are the only ones 
obtainable on a constant-speed ac. motor when using 
from two to twenty poles. 
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sired, without gears or belts or similar 
intermediaries; and for the engineer 
who understands the basic reasons 
why that can not be, but who com- 
promises to some loss in adapting him- 
self to the realities, this authoritative 
discussion holds much potential help- 
fulness. Mr. Jackson has not only 
covered the stern realities of the prob- 


lem but some guides to skillful action. 





The synchronous speed is a theoretical speed one to 
the degree of being that which the motor would attain 
if it had no load and no losses. Actual speeds are 
always less than synchronous and, at rated motor 
horsepower, the speed is approximately 2 per cent to 4 
per cent less than synchronous speed. (See Fig. 1.) 


BY J. A. JACKSON 
INDUSTRIAL ENGINEERING DEPT. 
GENERAL ELECTRIC CO. 











From Table I and the preceding formula, 3600 rpm. 


is clearly the top speed for 60 cycles, but it might be 


1G. 1—Con- 

stant speed, 
ac polyphase, 
squirrel cage, in- 
duction motor 
characteristic 
curves showing 
three _— principal 
classifications. 
1—Normal start- 
ing torque, low 
starting current 
3—High starting 
torque, low start- 

ing current 


2—High starting 
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torque, high slip aaa at eres tr 
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assumed that there was no limit to the low speeds 
which could be obtained by simply increasing the num- 
ber of poles. Practically there are two limitations to 
this procedure— 
Cost 
Power factor and efficiency. 
The horsepower of a motor is proportional to the 


TABLE | 





Synchronous Speeds (Rpm 


Poles 60 Cycles 50 Cvcles 25 Cvcles 
2 3600 3000 1500 
4 1800 1500 750 
6 1200 1000 500 
8 900 750 375 
10 720 600 300 
12 600 500 250 
14 514 428.5 214.3 
16 450 375 187.5 
18 400 333.3 166.6 
20 360 300 150 





torque in foot pounds times the speed in rpm., and the 
required amount of copper and magnetic iron is quite 
closely proportional to torque in foot pounds. Since 
copper and magnetic iron are the expensive materials 
in a motor and the labor cost increases as some func- 
tion of size, the cost of a motor of the same rated horse- 
power but at half the speed, will be from one and a 
half to twice the cost of the higher speed motor. 

In fact, for very low speeds the cost increase will be 
still greater; thus a point is reached where it is better 
economy to use a high-speed motor with a mechanical 
speed reducer between the motor shaft and the driven 
machine. Also, as the speed of a motor is reduced, its 
losses increase, its power factor gets lower, and its 
ability to dissipate the losses in heat become less, due 
to reduced windage. Thus, not only capital outlay is 
increased by using a slow-speed motor, but operating 
expense increases due to greater losses, which losses 
might be reduced by mechanical speed reduction. 
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Constant-speed, 60-cycle ac. induction motors are 
readily obtainable at speeds as low as 450 rpm. for 1 
hp. and larger, and at speeds as low as 600 rpm. for 34 
hp. down to 44 hp. Below these speeds, cost becomes 
excessive and losses reach the point where overheating 
is to be expected. 


SPEED CHANGES BY CHANGE IN FREQUENCY 


URTHER inspection of the basic speed formula sug- 

gests that speeds may be changed by using a different 
frequency—a method sometimes used. This 1s costly, 
however, as it requires a special generator to develop 
the power at the new frequency and a motor to drive 
the generator; thus three machines are required in- 
stead of one, and two of them are likely to be special 
and expensive. This method is used occasionally, how- 
ever, to obtain motor speeds above 3600 rpm. where 
no speed increase can be obtained by a further reduc- 
tion of the number of poles on the motor. 

Certain higher frequencies, which are obtainable from 
special generators, are recognized as accepted practice 
by certain industries such as grinding, woodworking, 
and drilling (when using very small drills). Table 1] 
gives these frequencies and the speeds obtainable from 
them when speeds differing from 60-cycle speeds are 
required, 

The above were obtained from the basic formula and 
no speeds in between those shown can be obtained 
except by using different frequencies. 


60 80 
TORQUE PERCENT 





IG. 2—Adjustable speed, brush-shifting ac 
motor showing speeds for five brush positions 


TABLE II 











Poles 


Frequencies in cycles per second 


on Motor 90 120 180 360 420 
Revolutions per minute 
2 5400 7200 10,800 21,600 25,200 
4 2700 5,400 10,800 12,600 
6 2400 7,200 8,400 
8 1350 2,700 5,400 6,300 


Thus, induction motors are essentially constant speed 
motors and no inexpensive control methods are known 
by which a reliable speed change may be obtained ex- 
cept on one type of induction motor, namely, the slip- 
ring or wound-rotor motor. With this motor the ad- 
justable, varying speed is obtained at the expense Ol 
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very low efficiency and with poor speed regulation. 
(See Fig. 3) It is used principally for cranes, hoists, 
and some fan drives. 

There are available ac. motors which give true ad 
justable speed over a maximum range of approximately 
4 to 1. This type is known brush-shifting and, as 
its name implies, the speed is varied by shifting the 
brushes through a limited are on the commutator. 
(See Fig. 2.) Efficiency and speed regulation through- 
out the speed range are reasonably good, but the control 
of speed is not so convenient as it has to be done at 
the motor or through a more expensive motor-operated 


remote control, “The brush-shifting motor is relatively 
expensive and larger in size than a corresponding] 
rated induction motor. These deficiencies prevented its 
widespread use in industry. It is available, however, 


and manufacturers will supply complete data. 


MULTI-SPEED AC. MOTORS, TOO 


NDUCTION MOTORS which give two, three, or 

four of the synchronous speeds as shown in Table | 
are available, but the obtainable combinations of svn 
chronous speeds are tied down by certain limitations 
of design. ‘“Two-speed motors may be obtained having 
speed ratios between high speed and low speed of two 
to one, three to one, four to one, and six to one. The 
two speeds must always be speeds appearing in Table | 
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rv the available frequency. .\ number of combinations 
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IG. 3 Constant speed, ac. polyphase wound-rotor motor 
characteristic curves showing speed regulation obtained 
if used as an adjustable, varving-speed motor by inserting 
resistance in the secondary circuit Note poor speed regu 
lation on curves 1, 2, 3 and 4 which have secondary 


resistance in circuit 


of speeds are possible on three- and four-speed motors, 


but none are standardized. (See Table II] for some 
permissible speed combinations.) Design limitations 
prevent the use of certain speed combinations 

Since direct current is neither generated nor trans 
mitted in large amounts today, motors for constant 
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speed drives are almost without exception of the ac. 
induction type which are excellent for this service. 


1 
| 
I 


However, high speed and high efficiency production as 


TABLE III 


Some Typical Permissible Speed Combinations of Ac. Multi-speed 
Induction Motors 


- Speeds 


Poles Synchronous rpm Speed Ratio 
2 and 4 3600 and 1800 2 to 1 
2 and 8 3600 and 900 4tol 
4 and 8 1800 and 900 2to 1 
4 and 12 1800 and 600 3 to 1 
4 and 16 1800 and 450 4tol 
4 and 24 1800 and 300 6 to | 


4 Speeds 


Poles Svnchronous rpm 
2-4-6-12 3600-1 800- 1200-600 
4-6-8-12 1800-1200- 900-600 
6-8-12-16 1200- 900- 600-450 
4-8-12-24 1800- 900- 600-300 





Note that on each of the four motors there are two pairs of 
speeds, each pair having a speed ratio of two to one. On each 
motor, no speeds intermediate between those shown may _ be 
obtained. 
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F's 4--Constant speed, dc. shunt motor characteristic 


curves showing speed regulation obtained if used as 


an adjustable speed motor by inserting resistance in the 
armature circuit. Note poor speed regulation on curves 


1, 2, 3 and 4 which have armature resistance in circuit 


encountered today demand variable speed drives at 
de. motors are admirably adapted fo 
this reason the use of de. equipment now shows 

healthy increase as against a decided decrease a few 
vears back. The mechanical design of many production 


. ] vc) ] . + ; 
machines can be simplified and made less costly by 
taking full advantage of the possibilities of de. Suc 
motors, unlike ac. units technically can be designed tor 


any desired spec l. Howe ver, econonmie considerations 


have required that certain standard basic speeds be 


adopted and the driven machine should be designed to 
these speeds unless exceptional conditions justify the 
extra cost and prolonged shipment of a special speed 
motor. Table IV gives the recognized standard speeds 
for de. constant speed motors. 

oe 


When designing production machines where the total 


required speed ratio is 6 to l or less, it is well to con 
sider whether these machines are to be used singly or 
whether several, or many, will be located together 


If the latter, consideration should be given to adjust 


TABLE I\ 

























HP Speed In Revolutions Per Minute 
3500 1750. 1150 850 690) 575) 500'450 400 350 300 250 200 150 100 
a 1700 1380,1150 1000 900 800 700 600 500 400 300 200 
2300 1700/1380 1150 1000/900 800 709 600 500 400 300 200 
2190 2300/1700 1380 1150 1000 900 800 700 600 500 400 300 200 
$3500 2190 2300, 1700 1380 1150 1000 900 800/700 600 500 400 300 200 
2 |3500/2190 2300 1700 1380 1150;/1000,900 800 700 600 500 400 300 200 
3 |3500 21902300 1700, 1380 1150 1000 900 800 709 600 500 400 300 200 
5 |3500 2190 23001700 1380 1150 1000 900 800 700 690 500 400 300 200 
74 3500/2190 1725 1700/1380) 1150 1000 900 800 700 600 500 400 300 200 
10 (3500/2190. 1725 1700/1380)1150' 1000 900 800,700 690 500 400 300 200 
15 35002190 1725)1700) 1380, 1150 1000/900 800 700 600 500' 400 300 200 
20 |3500/2190/1725,1700,1380 1150 1000 900 800 700 600 500 400, 300; 200 
25 eet tT ere 
| | | 
30 (3500 1925, 1725,1700 1380 1150/1000 900 800/700 600 500 400 300; 200 
40 (3500 1925/1440 1275)1380'1150,1000'900 809 700 600 500 400 300 200 
50 |3500/1925)1440,1275/1035 1150/1000 909 800 700 600 5090 400 300 
60 |... ./1925)1440,1065 1035) 865, 1000 iad 800 700 600 500 400 300 
| | | | | | 
75 . .11925)1440 1065)1035; 865 1000 - 800 700 600 509 400 
100 |... ./1925'1440 1065/1035! 865) 750/909 800,700 600 500 
B25}. 1925 1325 1065) 865!) 720) 750:'900'800 700 600 
.|1925'1325. 1065; 865! 720! 750,.675|800 700) 
19251325 1065) 865! 720) 750,675 | 
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Here the top line gives the basic speeds for which the motors 
are designed and at which speed they are normally operated 


when on constant-speed drives. However, while known as 
constant-speed motors, the design is liberal enough to permit 
of some speed increase by field weakening, and the speeds 
shown in the lower lines are the maximum speeds at which 
the motors can be operated and deliver their rated horsepowet 
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IG. 5—Adjustable speed, constant-hp. dc. motor, 

speed-load curves for a 4 to 1 speed range by shunt- 
field control. The speed regulation is better at low speed 
than at high speed. Industry standards permit a maxi- 
mum of 22 per cent speed regulation between no load 
and rated load at any speed, but regulation is always 
much better at low speeds than at high. Intermediate 
speeds between the two curves shown may be obtained. 


able-speed de. motors since they will take their power 
from a single motor-generator set supplying all the 
machines. If used singly, a variable voltage drive, 


described later, may be preferable. 


Adjustable speed de. motors provide a large number 


of different speeds within their rated speed range by 
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varying the amount of current in their shunt field, 
These motors deliver constant horsepower within their 

ited speed range but may be, and often are, used on 
constant torque loads. On constant-horsepower loads, 
such as the main drive on most machine tools, the motor 
can deliver its rated horsepower at all speeds within 
its speed range. This can best be understood by re- 
membering the following: 


t.-Ib. torque * Rpm. 
HIp. 
9250 

along with the fact that the design of the motor is such 
that the torque delivered at the shaft decreases in the 
same ratio that the speed increases if the motor is to 
operate within its guaranteed temperature rise. 

When these motors are used on a constant torque 
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IG. 6—Speed-torque curves of a variable voltage drive 

showing seven speed curves. Other intermediate speeds 

may be obtained. Note that the percentage speed regulation 
is best at high speeds and poorest at low speeds 


drive, the full guaranteed speed range of the motor 
cannot be obtained due to the speed regulation at the 
low speed. For example, if the motor were selected 
to deliver 100 per cent of its rated torque at top speed, 
it would be running at point A on Fig. 5 and _ this 
speed would determine the gear ratio to be used. At 
the low speed it would deliver the same torque at point 
> but only a little over 25 per cent of the rated horse- 
power because of the reduced speed. The speed would, 
however, be several per cent above the speed at which 
it would run if the horsepower demand remained con- 
stant at 100 per cent (see point C). Hence, the 
available speed range would be less than the rated 
speed range of + to 1. Conversely, if on a machine re- 
quiring constant torque the motor had been selected to 
deliver its rated torque at the low speed (point C) 
and geared accordingly the motor at top speed would 
have to deliver 400 per cent of its rated horsepower. 
It is obvious that unless a motor capable of delivering 
this horsepower were selected, would burn up. A 


Continued on p. 122 
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Frostrode Division Weltronic 


Refrigerated welding! Developed for such 
tough jobs as welding aluminum or heavy 
steel sections to supplant water-cooled 
equipment. This self-contained unit permits 
continuous welding with one aluminum 
welder or steel welder up to 75 kva. It is 
provided with automatic thermostatic con- 
trol, built-in dehydrator, heat exchanger, 
external indicating thermometer, pump with 
variable pressure and all standard safety 
appliances. The cooling process removes the 
high surface heat as it is generated, decreases 
pick-up of the aluminum and the heat- 
induced mushrooming of the _ electrodes. 


For marking gages, saws, ball bearings, tools, drills, etc., 
this etcher is provided with a demagnetizing coil. Work 
is merely laid on the top of the case and the button in the 
iotor lower right-hand corner pressed in to operate the demag- 
netizing coil. Essential components of the tool consist 
t the of; transformer with three taps, ground lead, clamp for 
ected heavy pieces, contact plate with spring for holding small 








peed, parts and writing electrode complete with writing point 
_ Martindale Electri 
t 
point Consolidated Machine Tool 
ae Available with either constant speed ac. motor drive or 
ould, adjustable speed dc. motor drive, this 100 in. heavy duty, 
vhich vertical boring and turning mill is engineer-designed for 
con- centralized control of operation. Specifications include; 
spiral bevel table gears; anti-friction bearings throughout 
the drive and for feed shafts wherever practical; separate motor 
rated for each head operating rapid traverse; steel gearing through- 
" out; simple thread cutting attachment; simplified lubricating 
a system: start-stop control on each side of machine; raising 
ed to and lowering of crossrail by separate motor; rapid traverse 
pe operative with table in motion or at rest; feed changes 
independent for each head in all directions; feed and rapid 
vould traverse to all heads in all directions; independent feed to 
wer. each rail head and speed changes in geometric progression. 
Rees There are 12 feed changes available (ranging from 1/48 in. 
i to 1 in. or 1/96 in. to 4 in. per revolution of the table) for 
A the rail heads and tool rams. 
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Electronically operated, this multi- 
tester offers high sensitivity, for 
general radio and electrical measure- 
ment work being particularly well 
adapted to the requirements of indus- 
trial laboratories and testing depart- 
ments. Features include indicating 
instrument set into face of cabinet; 
direct-reading scales laid out on a 
100-degree arc, burn-out protection, 
built-in vacuum-tube and power sup- 





regulator and four test leads—two 
standard high-voltage leads, one 
shielded lead with an_ extension 
adapter and a short lead for certain 
special uses. It provides a total of 27 
measurement ranges selected by 
means of two rotary switches, one of 
which selects the type of measurement 
desired, the other the numerical range 
to take care of voltages, both ac. and 
dc. up to 6000 volts; resistance to 1000 


ply circuits, built-in electronic voltage megohms, capacities to 200 mfd. 


Tooled for scoring 37 mm. 
shells this power-oper- 
ated, dial-feed, rapid- pre- 
cision machine is adapted 
to the marking of the 
required inscription per- 
manently into the perip- 
hery of high explosive 
shells or for knurling or 
scoring the raised bands 
in the band seat. An 
important feature of the 
machine is a knurl or die 
holder which has a com- 
pensating spring arrange- 
ment making it possible 
to obtain uniform depth 
of knurling or marking 
even though the shells 
vary in diameter. 


AAA AAA 





Noble & Westbrook_Mfg 





Consisting of a column, main drive platen mounted on 
guide bars, and box table, this drilling machine (A) is 
hydraulically operated and electrically controlled. Spindle 
is driven by a 10 hp., 1800 rpm., motor through a speed- 
change transmission. Indexing table can be equipped with 
a suitable fixture to locate and secure a wide variety of 
parts. A 2 hp., 1200 rpm., motor in the column powers 
the hydraulic system. Return of main slide is controlled 
through a timing relay and can be set for immediate or 
delayed return. Electrical equipment includes; starter, 
relays, timers, push buttons for starting and stopping, 
cycle starting and emergency return. Hydraulic feed 
rates for drilling are adjustable from 1 in. to 16 in. per 
min. B—Details of the control circuit. 
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Colonial Broach 


Developed to speed production for war needs, an 11-size 
line of dual-ram broaching machines, of which this is 
one, ranges from 3 tons and 36 in. stroke up to 25 tons 
and 66 in. stroke. Vertical mounting of the main drive 
motor within the machine has reduced the amount of 
floor space needed for installation. Features include a 
cam lock and narrow center guide for the receding table 
mechanism; dual safety control and emergency knee bar 
for quick stops); continuous operation of rams with one 
traveling down while the other is returning to starting 
position; automatic force feed lubrication system for 
bearing surfaces of receding table as well as ram bearing 
surfaces; a sight gage for lubrication system mounted on 
the face of the column above platens; heavy duty and 
large volume coolant pumps. Such parts as the column 
and table are of welded steel construction. 


General Electric 


Developed primarily for use in resistance 
welding this magnetic oscilloscope may also 
be applied as a supplement to other instru- 
ments used in general trouble-shooting and 
in making varo s installation adjustments. 
The instrument is equipped with a perma- 
nent-magnet type of oscillograph galvano- 
meter. Magnitude, symmetry, and uniform- 
ity of current wave are revealed quickly by 
the length, position and uniformity of a 
horizontal trace of light on the ground-glass 
viewing screen. A narrow light beam from 
an internal lamp impinges upon the tiny 
galvanometer mirror, the movements of 
which are reflected in the viewing screen. 
A quick change from potential to current 
measurement is accomplished by turning a 
switch on the front of the box. 


With headstock, footstock and wheel slide built to 
swing required amount (20, 24 and 26 in. are standard), 
this heavy duty grinder is specially suited for finishing 
radial-type aviation motor crankshafts. Table traverse 
may be by hand, mechanical means or hydraulic power. 
Supplied as standard equipment is a table dwell arrange- 
ment. Type of work heads differ with size and type of 
drive. Machine may also be equipped with the motor 
on top of the work head in which case the drive is direct 
by means of v-belts. Dead center headstocks are used 
for grinding bearings of crankshafts and live spindle 
attachment, or live spindle headstock with work holder 
equipment, is used for grinding pins. 
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Fellows 
Gear 


Shaper 





Incorporating a rack-type cutter, the length of which is equal to 


the pitch circumference of the maximum diameter of the gear that Ou 
can be cut on the machine, this straight-line gear generator (A) is co} 
equipped with a 1/3 hp., 1800 rpm. motor, totally enclosed, with a cal 
double ended shaft. Power for the operation of the reciprocating six 
mechanism is taken off from one end of the shaft and the feed ba 
mechanisms and compound pump are operated from the other end. te 
The control equipment consists of a motor starter, interlocking con- th 
tactors, transformer, terminal board, push button stations, safety ur 
switches, reversing switches, line-fuse block, line fuses, clutch an 
solenoids and indicating lamp. When the machine is arranged for pl 
Magazine operation, a magazine switch is included. Another pc 
feature is the magazine arrangement for automatically feeding the st 
work to the work-spindle, and then ejecting it after it has been at 
cut. B—As equipped with a work-feeding magazine and au- te 
tomatic work ejector. C—Small-travel limit switches control p! 
traverse of bed. D—Control station is flush-mounted. E—-Solen- tc 

oids for operating reversing clutches. Ww 


Knee-action welding guns ‘‘walk’’ around in 
this automatic welding machine (each gun 
takes 19 steps and makes 20 welds, 1)% in. 
apart. The machine welds the back panel 
into a sheet-steel cabinet assembly and can 
handle two sizes of such shells, welding one Crescent Truck 
assembly while another is being loaded and 
unloaded. Push button control of operating 
head to position above loaded fixture Con- 
trol by a notched time disk of off-time, 
between welds with electronic timer control 
of welding intervals. 





Progressive 
Welder 





Weighing 2,500 lb., this electric storage battery truck is 
for use with 7 in. hand-truck skids. It is operated by 
running platform under skid. Several pumps on foot 
pedal will raise skid a full 3 in. and load is lowered by 
means of release lever on dash, controlled hydraulically. 


oe ELECTRICAL MANUFACTURING 











W. M. Steele 


Outstanding features of this automatic, powder- 
consolidating press (furnished in 5 and 15 ton 
capacities) are: the hydraulic interlocking of the 
six-station, indexing unit and the dual rams and 
barricades which form safety measures and pro- 
tection against explosion. Because of this control 
the rams cannot start the downward movement 
unless the indexing table is at the locked position; 
and indexing operation at the table cannot take 
place until the rams have returned to the full raised 
position. Dual type, circular barricades of welded 
steel to house the shells during loading operations 
and another barricade at the pressing station pro- 
tects the operators in event of premature ex- 
plosion. Three manual valves permit the operator 
to index table during the tool set-up but the table 
will not index unless the rams are locked in7fully 
raised position. 
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Consisting of two automatic, motor-driven, drilling heads with hori- 
zontal spindles mounted at opposite ends of a long narrow bed (the 
heads being mounted with the spindles in exact alignment in dovetail 
machined ways), this barrel recentering machine recenters (for turning 
both ends of gun barrels after the drilling and rough reaming of the 
bore. Barrels are discharged, after recentering, by opening air chuck 
and allowing them to roll out on a draining rack at back of machine. 
Drilling cycle is automatic. 


Laboratory and experimental melting of 5 to 10 
lb. heats of ferrous and non-ferrous metals and 
alloys is possible witH this improved furnace 
which has transformer, service switch, tap 
changing equipment, etc., mounted within the 
structural steel assembly underneath the furnace. 
The table, which is the top of the supporting 
steel framework, affords an operating bench for 
pouring the metal into molds, ladles, etc. 


Kuhlman Electric 


Circuit-Selecting Switches 


ELECTION of control and power circuits on elec- 
trically-operated machines, appliances and devices 
involves, in many instances, intricate switching op- 
erations which may best be handled by some form of 
multiple-contact selector switch. Thus, rotary tap 
switches find extensive use on sound equipment, multi- 
band receivers, therapeutic short wave machines, elec- 
tro-medical equipment, aircraft apparatus, speed chang- 
ers, tapped transformers, insulation testers, and similar 
types of equipment. Tap switches, designed to handle 
line currents directly, are often employed for heater 
and oven control, are welders, spot welders, battery 
chargers, motor control, X-ray equipment, ventilating 
fan control, meter circuits, etc. 
Multiple push button switches find use on signalling 
devices, intercommunication systems, tabulating equip- 





Many forms of stepping switches, rotary 
tap switches, multiple push-button 
switches and_ similar  multi-contact 
selector units are available to the 
engineer-designer for specification with- 
in complete electrically-energized prod- 


ment, public address amplifiers, tube testers and other 
forms of equipment requiring pre-selected control. 
Stepping switches are utilized for automatic wave 
changing on short-wave transmitters, for production 
totalizing equipment, for conveyor control and many 
other applications. In general, they perform three types 
of control operations: selecting one specific circuit from 
among a number; consecutively performing operations 
in separate individual circuits; and providing timed 
pulses at accurately spaced, equal or unequal, time 
intervals. 


SWITCH’ DESIGNS ARE VARIED 


ELECTOR switches are made in both shorting and 

non-shorting designs, and with a wide range of 
contact points to meet specific requirements. On non- 
shorting-type switches, the moving contact leaves one 
tap before touching the next, so that successive circuits 
are not interconnected. On non-shorting-type units, the 
taps are set close together so that the contact arm 
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bridges or shorts from one tap to the next as it is 
turned. Rotary switches are ‘ordinarily furnished with 
standard contact spacing of 30 deg. However, switches 
with a limited number of taps can be supplied with the 
contacts spaced two or three times standard. Units 
are also made without a stop so that there are no end 
positions to the shaft rotation. Thus, numerous com- 
binations and control arrangements are possible. 
Rotary tap switches, designed for sound equipment, 
thermocouple switching, tapping transformers, decade 
resistance boxes, aircraft apparatus and similar applica- 
tions, are available in several basic types. One unit 
employs heavy stationary contacts of brass or. silver, 
which are fastened to a square, insulated switch plate. 
Two sets of phosphor bronze contact arms, one set for 
making and interrupting the electrical circuit and the 


ucts of all kinds. Whether for war, 

behind-the-lines or civilian purposes, 

they are to be found, arranged for 

various contact and circuit combina- 

tions, and supplied in a wide range of 

compact, long-lived, easily - mounted 
designs 


other set for making constant contact with a collector 
ring, are riveted to an insulated block which is at- 
tached to the switch shaft. The extra set of contact 
arms insures permanent contact for the center connec- 
tions, thus eliminating the possibility of variable con- 
tact resistance when the center bushing and shaft are 
used for this purpose. The collector ring and insulated 
shaft are so designed that a steel ball, under constant 
pressure, rises and falls into detents to provide positive 
indexing of the contact arms. 

With this switch, it is possible to mount up to 16 
units, each having as many as 15 contacts, on a single 
shaft to form a multiple control switch with 240 con- 
tacts. Current ratings for this unit vary from 25 to 
100 amp., on non-inductive loads. The switch plate in- 
sulation, which may be either moulded synthetic resin 
or ceramic, is designed to withstand a break down 
voltage of 2000 volts ac. Mounting may be single-hole 
or corner-hole as required, 

A second unit, designed for low power applications 
such as switching voltages or impedances on tapped 
transformers, is supplied as an 8-position continuous 
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ith tap switch. This unit has a molded synthetic resin 
body which is formed directly into a punched steel 
1e 
s - - 
a mounting plate. Cadmium plated brass lugs protrude 
7" through the switch bottom for easy soldering of con- 
“a nections. ‘The contact arm, which 1s nickel-plated phos 
wa phor bronze, 1s controlled by a mechanism designed to 
raise the arm when passing from contact to contact 
i with a quick make-and-break action. <A set screw, 
Pt located in the side of the switch body, may be used to 
ae lock the arm in position, preventing accidental tap 
a changes. Where required, this switch may be changed 
vs to a /-position stop switch by twisting one contact at 
te right angles to its normal position. 
™ Rotary aaieitnc€ For transferring currents of several amperes in cir 
he designed for use on cults requiring high voltage insulation, an open-type 
sound equipment, elec tap switch, with from 4 to 12 contacts, is available in 
ro-med a equipmel -+ ° . - 1 
ne redical - ; shorting or non-shorting designs. On this unit, the 
band changers, tapping 1: , Stent ; if ciao 
Q aos a a aot cal : ‘ton ten a 
transformers. etc.. has MUshINg ae ant are 1Nsu —_ Irom t ™ electrical Cll 
— collector rings mounted cuit by ceramic parts designed to withstand a test 
on each deck to insulate voltage of 3000 volts ac. Contact is made to monel 
ive’ oh eee : . 
the snait and Keep the metal taps by a silver-graphite contact brush of low 
contact resistance low one Aaa a Sa | . oe ES 
resistance. Where required, a ratchet-action, indexing 
and constant. Unit (B), ; 
rated at 200 volts, § mechanism may be supplied on shorting type models 
amp., 1S a 4-gang, 3 tor definitely positioning the contact over each tap 
} R hl contact switch especial; The maximum standstill current for this switch is 
Sensitive veseari ? nstrument ] sted > Th? e ° 
adapted fo- test equip- ” : : 

Jog een 7 amp., with an interrupting current of 3 amp., at 120 
ment Brushes are of 1 : ; : : : 
laminated phosphor volts ac. Current ratings are less for all de. circuits 

bronze above 20 volts, and also for inductive circuits 
et 
CHARACTERISTICS OF MULTI-CONTACT SELECTOR SWITCHES 
Taps Pet 
or Type Of Switch Applications Unit Remarks V AILABLE in ratings of 
it- Sound equipment, therapeutic short Switches may have 360 deg from 10 to 100 amp 
ct wave machines, band changers, tap- 2-25 rotation or less. Current rat- ac.. these load-break. multi- 
, ping transtormers, insulation testers, ings range up to 100 amp point, selector switches find 
C- decade tapping resistances, etc ; 
many applications on motor 
1- Wave band switches, tone controls, Have low cortact resistance controls, battery chargers, 
hoe phonograph switches, intercommuni- 1-24 and low capacity between 1] 
re spot welders, meter circuits, 
cator channel selectors, _ fidelity switching points. Ceramic 1n- r p a 
C( switches, etc sulation used on high | fre- etc ee eee 
nt Rotary Tap quency applications ee pearenss SslIOW 
ve Power circuit control on battery Current ratings vary from 10 break, quick — 
chargers, tapped transformers, arc 2-12 to 100 amp. Have slow-break Each ut KS Sees 
welders, machine tools, x-ray equip- action for alternating current single-pole, but two of 
16 ment, ventilating fans, etc three can be ganged to forn 
le Thermocouple and resistance thermo- Sometimes used for line voltage multi pole assemblies 
meter circuits 2-40 applications. Most types can 
n- Operate on 5 amp., 110 volts, ac Ohmite Mfg 
to Signalling devices, tabulating equip Special latching and interlock- 
n- Multiple Push ment, intercommunication systems, to 32 ing combination of buttons 
n Button public address amplifiers, test equip- per button | may be furnished 
ment, et 
vn (Ammeters, voltmeters, wattmeters, Rated at 24 to 600 volts, with 
le Rotary Instrument power factor meters, temperature in- 2-18 current carrving capacity of 10 
and Control dicators, etc. Also circuit breakers, amp Have high thermal 
motors, rheostats, etc Capacity 
HS Radio receivers, coin operated phono- Contact capacity is one to 3 
od Stepping graphs, short wave transmitters, pro- to 200 amp. at 115 volts. Used where 
1s duction totalizing equipment, con- time intervals are important 


vevor control, etc 
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Brown Instrument 


[SIGNED for surface or flush mounting, this 

moisture-proof rotary switch 1s available in 
models with from 4 to 24 contacts. Tagged leads 
extend through condulet at rear of switch housing 


\nother type rotary selector switch, which is es- 
pecially adapted for inductive or non-inductive ac. 
power circuit control, is designed as a non-shorting, 
single-pole unit. On this switch, the fixed contacts 
consist of silver-alloy discs which are welded to copper 
studs. The rotor or moving contact is also of silver- 
alloy, and is riveted and soldered to a contact arm 
made of non-ferrous spring metal. This arm carries a 
hardened steel roller which follows the contour of a 
hixed cam ring as the arm is moved by rotation of the 
shaft. This causes the arm to be raised so that the 
moving contact lifts from the fixed contact as it 1s ro- 
tated, in either direction, and descends under spring 
pressure with a slight wiping, self-cleaning action. The 
cam-ring and roller also index the moving contact on 
the fixed contact at each tap position. 

This switch is available in several models which 
range in capacity from 100 amp. at 300 volts to 10 
amp. at 150 volts ac. Units may be used on voltages 
as high as 600, the current ratings between 300 and 
600 volts being proportional to the difference in volt- 
age, with the current reduced to 50 per cent at 600 
volts. They may also be used on non-inductive’de. cir- 
cuits up to 20 volts at full current ratings. The num- 
ber of taps available ranges from 2 up to a maximum 
of 8, 11 or 12, depending on the size of switch. On 
all but the smallest units, the contacts and switching 
mechanism are completely enclosed in a_ one-piece 
ceramic housing. Standard switches can be mounted 
on any thickness of panel up to 2 in. All models with- 
stand testing at 3000 volts ac. with the voltage applied 
either between taps or to ground. 
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AY OTOR-DRIVEN, multiple-disc elec- 
A trical selector switch employs a 
continuously rotating shaft having sepa- 
1 arrangements for each of the 
four sections. Each section has a control 
relay which may be controlled externally 


or by means of the contacts on the discs 











Rowe Radio Research Lab 


ONSISTING of four 4-position 

switches in one, thermocouple 
unit CA) is especially adapted for air- 
craft applications. Switch blades and 
contact studs are heavily silver p'ated 
Double-pole, 
nor-shorting unit (B) permits the use 
of 10 thermocouples with a single 


and are self-cleaning. 


potentiometer 


Lewis Engineering 


These switches find many applications on tapped 
transformers, battery chargers, heater and oven con- 
trols, are welders, machine tools and similar types of 
Where multi-pole arrangements are re- 
quired, two or three units may be furnished assembled 


equipment, 


in tandem for switching both sides of a single-phase 
line, for switching all phases of a three-phase line or 
for providing simultaneous control of separate circuits. 
Such switches are provided with extended shafts, which 
are coupled together for single-knob control, and are 
ganged by means of through bolts and insulated spacers 
to form a compact, rigid assembly. 

For use with various types of thermocouple instru 
ments, a rotary selector switch, mounted in a moulded 
synthetic resin housing, is availiable with from 2 to 28 
contacts. This unit is designed to break both. sides 
of a thermocouple circuit and includes an “off” post- 
tion to enable the operator to check the instrument for 
zero adjustment without requiring laborious discon- 
The switch blades are made of laminated 
phosphor bronze while the contact studs are of hard 
drawn brass. 


nections. 


Both blades and studs are silver plated 
and are self-cleaning in action. 
This switch is also furnished in a model designed for 


use with resistance thermometers. 
? 


It is available for 
either 2 or 3-wire circuits, and is arranged to parallel 
the resistance bulbs while switching from one bulb to 
another. This is a convenient design feature, since a 
resistance thermometer circuit consists of an unbal- 
anced wheatstone bridge, with the resistance bulb act- 
ing as the fourth arm. Breaking the bulb circuit 
momentarily introduces an infinite resistance in place 
of this arm, unbalancing the bridge, and causing the 
current flow to become many times that for which the 
instrument is rated. When the two bulbs involved are 
thrown into a parallel circuit, however, a current is 
drawn which is only twice as great as when a single 
bulb is in the circuit, and hence there is no detrimental 
effect on the instrument. 
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Rotary selector switches, which are used as tone 
controls, fidelity switches, phonograph switches, inter- 
communicator channel selectors, wave band switches, 
etc., are generally constructed so as to have the lowest 
possible contact resistance, together with a minimum 
of capacity between switching points. One form of 
switch section for such applications is available with 
provision for mounting 24 contact clips on the stator 
12 on each side. These clips are staggered, so that 
each of the 24 is eyveletted to the stator independently 
of the others, and provide a double wiping action with 
the rotor blade. Contact resistance is held to about 
0.002 ohm. A locating nib on each clip is pressed into 
the moulded stator and holds the clip rigidly in post 
tion so that it cannot cause faulty contact through 


turning. 


SEVERAL COMBINATIONS POSSIBLE 


\ ' J AUVH this type of switch unit, 2-pole 11-posi- 

tion. t-pole 5-position, 6-pole 3-position, and 
8-pole 2-position switching combinations can readily be 
made on each section. Construction of switches for 
more intricate switching functions, such as grounding 
unused coils or shorting sections of a tapped coil, may 
also be simplified. For applications involving high 
frequencies, ceramic stators and rotors may be = sub- 
stituted for moulded types in order to reduce humidity 
effects to a minimum. 

Where mounting space is a factor in the choice of a 
selector switch, a multiple-contact, low-capacity lever 
action umit is available with either positive or spring 
return action. The moulded switch section is mounted 
behind a steel plate provided with a slot through which 


the lever projects. The contact clips are made of sil 
ver-plated spring brass and are treated to facilitate 
soldering. All clips are bent at 60 deg. from the plane 


of the section. Indexing may be either 2 or 3-position 
with 30 deg. between positions. This switch may bi 
mounted singly or in groups up to 5, and is especially 
adapted for broadcasting, radio receiving, public ad 


dress, test instrument and industrial use. 


Switching operations on machine controls, signalling 


] 
1eV 





Oak Mfg 


AGNETICALLY-OPERATED, 2-po- 
sition switch designed for applica- 
tons requiring remote control and up to 
6 poles. Contact rating is 110 volts, 125 
watts; 6 volts, 20 watts; 12 volts, 10 watts 


APRIT 


Ices, Intercommunication systems, tube testers, ete., 


ROVIDED with double-wiping terminals 
which are designed to assure low contact 
pressure with light, running torque, this 
multiple push-button switch may be furnished 


with any number of plungers upto 12. Ac 


line switch may be specified on end plunger 





may often be handled conveniently by the use of mul- 
tiple push button switches. On one unit of this type, 
the switch mechanism is assembled behind a rectangular 
mounting plate provided with evenly spaced slots to 
accommodate the switch plungers. The terminals are 
of double wiping construction, and are designed to 
provide low contact pressure with light running torque. 
This is achieved by a long contact spring and by mak- 
ing a contacting surface which is rounded in contour. 
Various contact shoe constructions are available with 
this unit to provide switching arrangements for specific 
applications. An ac. line switch may be specified on 
either end plunger with provision for turning “off” 
and “on” when the plunger is depressed. 

For switching various types of instrument and con- 
trol circuits, a rotary switch is available which consists 
of one or more units assembled on a cam shaft. Each 
unit is enclosed in a moulded housing and has two 
single-break contacts which may operate independently 
or which may be tied together by means of a brass 
Jumper to form one double-break contact. The oper- 
ating shaft, which runs through the various units, ro 
tates in brass bearings mounted on steel end plates at 
the front and back of the switch. Both moving and 
stationary contacts consist of silver buttons which are 
riveted to brass contact arms. These are rated at 600 
volts and have a continuous current carrying capacity 
of 10 amp. 

The first unit of each instrument switch includes a 
snap-action position locator, while on control switches, 
a spring return assembly is included Instrument 
switches may be used on all types of instrument trans 
ter for voltage and current coils, each unit taking care 
of two circuits. By selection of suitable cams, switches 
can be built up for any number of applications. Both 
poles in the same umt can be open, closed, or one open 


: x 
and one closed in any position. Ammoeters, voltmeters, 


( tru » ft 114 


Hart Mfg 





Show BREAK, rotary switcl 
“ designed for general purpose 
applications, can be furnished witl 
trom 4 to 8 positions Non-induc 
tive rating 1s 115 volts, 25 amp.; 


PR Melia 230 volts, 15 amp. ac 


— Und Fo Théy Fay — 


JAMES S. KNOWLSON, Director of the Division of 
Industry Operations of the War Production Board (at a 
Washington press conference )— 

The government does not contemplate a complete black- 
out of consumer-goods production but is studying plans for 
limited output of “victory models” of refrigerators, radios, 
typewriters, vacuum cleaners and similar products when cur- 
rent stocks of such articles are exhausted. However, Mr. 
Knowlson estimated that most “‘stock piles” of products on 
which manufacture had been ordered suspended would last 
for at least two years—after that interval the considerations 
involving victory models to meet minimum civilian needs 
might be made effective. 

“There are two ‘fronts’ in this war,”’ stated Mr. Knowl- 
son, “the fighting front and the industrial front, and there 
are going to be casualties on both. It is not pleasant to 
contemplate . . . but it just isn’t possible to make this transi- 
tion from civilian to war production a comfortable propo- 
sition.” 

““Many manufacturers realize that the days when they 
can produce peacetime goods are rapidly drawing to a 
close,”’ continued Mr. Knowlson, “‘and they have taken the 
initiative in finding war work with which to occupy their 
machines.” 

In the last analysis, he said, conversion is a *‘plant-by- 
plant’ job, with each unit in an industry arranging its pro- 
duction line to manufacture the war goods for which it is 
best fitted. 

““We here can’t convert an industry—and we don't try,” 
he added. ‘We warn it, place its existence in jeopardy, as 
we did with radios and refrigerators, by announcing that 
after such and such a date no more refrigerators or radios 
will be allowed to be manufactured. 

“Such warnings put the producer on his mettle. They 
let him know that he must find something for his machines 
to do at the end of the ‘grace period’ and he begins in- 
quiring for orders. The first thing you know he has been 
put into touch with Army or Navy procurement officers, and 
by the time the civilian production ‘deadline’ is reached he 
usually is ready for the production of war munitions and 
supplies.” 

A major problem of the conversion division at present, 
he said, is to determine what proportion of an industry's 
peacetime production should be maintained in order to pre- 
vent a breakdown of the civilian economy. At present, he 
added, the heads of all industry branches in WPB are 
conducting surveys and soon will be in a position to report 
not only on the potential wartime production of a given in- 
dustry but also on the minimum civilian production, if any, 
which should be maintained. 


O. E. HUNT, engineer, General Motors Corp. (at a meet- 
ing of the Automotive Council for War Production) — 
“It is most significant—most comforting to us—(as I 





Being selected comments of 
the month upon whatever 
may be pertinent and time- 
ly by industry men or other 
well-known citizens and 
government authorities. 


believe it should be to the American people and their sons in 
the service) —that radical as is the change in objectives as 
we pass from peace to war—the experience and practice 
in manufacture and in change of type of manufacture devel- 
oped and perfected in our peacetime work down through 
the years, are, in a fundamental sense, exactly the experi- 
ences and the practices that are required to put America’s 
war production on a maximum bas’s and in a minimum 
length of time. 

“For a third of a century the organizations and plants, 
which you men represent, have been making annual shifts 
from old to new products. 

‘Some people call it conversion. We call it retooling 
and rearrangement, and since nothing is gained by chang- 
ing the nomenclature, I think we might just as well stick 
to the words we've always used. Once each year for over 
thirty years you have retooled and rearranged. 

“Tt is true, of course, that the transition from the build- 
ing of peacetime products to wartime products demands 
changes more radical in character and wider in variety, but 
that in no sense invalidates the case—rather it highlights the 
vital importance and the value of our experience in this time 
of national emergency. 

“But I do not need to stress the point further. You 
gentlemen, for the last two years, have already been ap- 
plying these same techniques and practices to the production 
of war equipment and weapons just as fast as the orders 
for such material have been released, and the best evidence 
is the fruition into mass production of practically every- 
thing that has been ordered up to a few months ago. 

“Come to think of it, that’s really better than our record 
back in the days of the automobile business, when we used 
to take a full 12 months just to get tooled up for a new 
style body!’ 


W.R. G. BAKER, vice president in charge of General 
Electric's Radio and Television Dept. (inaugurating an 
electronic program on the air)— 

‘We are on the threshold of the electronic age. Such 
devices help us build better bombers, tanks, ships and guns. 
During the past decade, our progress in the use of tubes has 
helped us to do thousands of jobs better. The advance- 
ment made in electronics during this war will help us re- 
construct a better world when victory is won. Out of the 
crucible of war, new science, new methods, processes and 
materials always come.” 


WILLIAM P. WITHEROW, president of the Na- 
tional Association of Manufacturers (in an appeal to the 
8,000 members of N.A.M.)— 

“Every vestige of business in the ordinary sense must 
fade,"’ emphasized Mr. Witherow. “‘Every machine must 
make its maximum daily output in constant operation. Every 
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plant that can make anything for war must convert, and 
convert as soon as possible. 

‘| know the hindrances and the drawbacks, but in war 
all obstacles must be hurdled. Whatever the handicaps, 
let it never be said that management caused them or stood 
in idle helplessness because of them. Some day the efforts 
of this moment will be tried in all their nakedness before 
the supreme jury of the people; let not the verdict of any- 
thing ‘less than our best’ soil the reputation of our American 
patriotism. 

‘Personally, 1 think we might just as well give our all 
in personal energy, plant production and taxes now as to 
lose all eventually. 

“Never in history has so great a task been set. But 
American industrial management has a long history of ac- 
cepting and meeting challenges. It will meet this one.” 


FLOYD B. ODLUM, economic adviser to the War Pro- 
duction Board (at the meeting of the Greater New York 

“It is probable that we do not yet even faintly realize 
the grim and serious situation our country is in. And we 
perhaps realize even less that we ourselves must do the win- 
ning if we and our allies are to win this war. There is no 
one whose strength we can count on or whose loyalty to us 
we can be sure of, if we ourselves are not powerful enough 
to win this war. 

“Tt appears to be up to each one of us to get together 
and lick the enemy before we think of anything else or try 
to do anything else. 

‘So, as good Americans, let us subordinate our personal 
interest a little bit more than we are in the habit of doing, 
refrain from exercising our rights too aggressively until we 
have won this war; and in order to win the war think of 
and perform our obligations as Americans somewhat more 
sincerely. If each one of us thinks just a little more in this 
way he will quickly see the other man is doing it too. That 
sort of thinking and living creates the greatest military ma- 
chine of all . . . the morale that has won more often than 
any other and must inevitably win again.” 


A. L. WILLIAMS, chief, Production Requirements 
Branch, Division of Industry Operations, War Production 
Board (addressing the mid-winter meeting of the National 
Electrical Manufacturers Association ) — 

“Pearl Harbor and Singapore, and the whole world 
situation as it exists today, indicates that we are in the 
fight, and we are fighting for our lives. There are two 
ways the electrical industry can approach this fight. One 
way is to say, ‘If Washington tells me what to make, I 
will be glad to make it. If Washington tells me to substi- 
tute in order to conserve scarce materials, and tells me what 
to substitute for what, I will be glad to do it. Or, if Wash- 
ington tells me to standardize and simplify my lines so that 
I can get greater production in less time, and with smaller 
inventories, I will be glad to do it.’ 

‘The other way is one what would be expected from 
an industry like yours, which I understand is going to hit 
$5,000,000,000 this year, and that is to say, ‘I can make 
product ““X”’ and I am starting to build it. 1 can substitute 
painting for cadmium plating on this product of mine, and 
I am starting to do it.’ Or, ‘In this particular line I can 
cut down from one hundred items to twenty items, and I am 
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doing it myself.’ 
“There isn’t enough time to do it any other than this 
second way.” 


Floyd B. Odlum, economic adviser to the War Produc- 
tion Board (at the meeting of the Greater New York 
Safety Council) — 

““We face a serious problem. We could lose this war. 
We could lose it by not getting our equipment to the points 
where needed. By snapping into full action right now— 
each in his own way, properly synchronized into an over-all, 
all-out effort—we will not lose. 

‘During the less than five months I have been officially 
associated with the war effort, I have seen our rate of pro- 
duction more than double, and from the present point I'm 
going to see it double again before the year is through,” 
Mr. Odlum asserted. 

He praised the work of sub-contractors working on war 
tasks, declaring that their output in the five-month period 
had nearly tripled. He also reported that “‘several thou- 
sand new prime contractors” had been put to work on war 
jobs. The fact that the United States has “the greatest 
number of factories and machine tools and skilled workers 
of any nation in history’’ does not of itself assure ultimate 
victory. 

‘“We cannot rest securely in this thought,”’ was his con- 
clusion. ‘“We must mobilize these things. It cannot all be 
done in Washington. In fact, most of it must be done 
throughout the length and breadth of our land by factory 
owners, by workers, by defense agencies of every sort. We 
must take the initiative.” 


J. F. LINCOLN, president of the Lincoln Electric Co. 
(upon returning from a tour of shipyards, tank factories 
and other war plants) 

“The simple expedient of using *,,;-in. instead of *.,.-in., 
or '4-in. in place of *,,,-in. electrodes would solve, imme- 
diately, the crying need for welders. Their vitally-needed 
services could be applied to the nation’s war effort—not 
next month, next week or tomorrow but today! 

““Why hold up production of war equipment waiting to 
train welding operators,’ Mr. Lincoln queried, “when we 
have 25,000 trained men right now? During the months 
it takes to train more welders, we could capitalize the ad- 
ditional millions of man hours which would become imme- 
diately available using larger-diameter electrodes. 

“Not only would adoption of larger electrodes give in- 
dustry a new and vast army of skilled welders, but it would 
relieve a threatened bottleneck in electrode production when 
need not be. 

“If every welder working today would start using ! ;-in. 
electrode in place of *,,;-in., he could, in 6 hrs., do the 
same amount of welding he now does in 8. 

“The total saving in man hours if only half the 200,000 
welding operators were to make this change on only 50 per 
cent of the war welding jobs being done today would be 
equivalent to 25,000 welders. This army of workers 
would, thus, be made immediately available for other, or 
additional, welding work. 

‘Larger diameter electrodes,” Lincoln explained, “‘give 
you faster welding because they deposit more metal in a 
given time than the smaller sizes.”’ 








Bench and Conveyor Assembly 


RODUCTION and assembly of electric ranges 

proceeds rapidly, smoothly and in moderate space 

in the Detroit plant of Electromaster, Inc. This 
is a result, in part, of the effective use of conveyor 
equipment and, in part, of lessons learned through long 
experience by one of the earliest quantity producers 
of the type of ranges manufactured. This was one of 
the first plants in this field of manufacturing to install 
line productipn methods. 

A large proportion of the components required in 
efficient range assembly, including nearly all the sheet 
metal parts, are produced in this plant. Sheet steel 
is converted rapidly into the shapes required by a 
battery of presses. Many of these parts, including 
all which require coatings of porcelain enamel, are given 
this coating in the plant, as there are facilities for pre 
paring and applying the frits and for fusing it to the 
metal in an electric furnace. These parts receive a 
ground coat applied by dipping and two white coats 
applied by spraying and are air dried before bei 
baked in the furnace at 1500 deg. F. 


1g 


After cleaning and coating the sheet metal, the parts 
are hung on wooden racks for toting to the furnace. 
There they are transferred to a carrier which is loaded 
by hand while the prior charge is being heated in the 
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oven, on a similar carrier. When the prior charge has 
been completed and withdrawn from the furnace, it is 
shifted transversely on a conveyor and set on a metal 
stand to cool. The carrier just charged is then picked 
up by the conveyor and shifted to the furnace. When 
the work is nearly up to fusing temperature, the charge 
is withdrawn and blown off with air to remove any dust 
or loose particles and is then immediately run back into 








Though the fabrication of an _ electric 
range, like that of many another product 
“for people” is no longer a matter of mass 
or volume production, the Electromaster 
method of assembly offers excellent les- 
sons with applicability to other things. 
Flexibility, difficult to achieve with a full- 
conveyor system, is here gained with a 
bench and conveyor tie-up. 





the furnace to complete its five-minute bake. This fuses 
the frits to the metal after which the charge is with- 
drawn and is shifted onto a cooling rack. In the mean- 
time, the preceding charge has been removed from the 
first carrier and placed on wooden racks for transfer 
to assembly departments after the parts have cooled 


NAMELING 

oven, showing the 
pyrometer and me- 
chanical controls in 
the foreground. A 
charge is just enter- 
ing the furnace and 
one which has just 
issued from the furn- 
ace is seen on a cool- 
ing rack to the right 


to room temperature. The carrier is immediately re- 
filled with new parts and is again ready for the furnace. 

nameled parts are handled on racks to avoid chances 
of being chipped and are delivered to assembly depart- 
ments on these racks. Small banks of parts are built 
up in assembly departments but, as far as possible, 
enameling keeps pace with assembly so that it is not 
necessary to store many finished parts, especially those 
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For Flexible Prod 


of large size, as much handling and extra space is then 
needed. Parts not exposed to high heat or requiring 
porcelain enamel for other reasons are given a coat of 
synthetic enamel on a conveyor and are baked before 
being delivered to the assembly departments. Infra- 
red lamps are used in this baking. 

Certain parts of the assemblies, such as porcelain 
insulating elements, glass wool heat insulating battens, 
plastics handles, insulated wire, screws, switches, ter- 
minal blocks and the like are purchased from outside 
suppliers and are delivered to assembly lines as needed. 
Many types and sizes of wire are employed and the 
coils are cut into required lengths and the ends stripped 
in an automatic cut-off and stripping machine shown 
in one illustration. The lengths are then placed in 
wooden racks where they are handy to use 1n assembly. 
Many of the sub-assemblies are made up at benches 
some of which have racks for wires and other parts 
down the center where these are easily reached by the 
girls who do most of the bench assembly work. 

One of the important sub-assembly lines is that for 
open-top heating elements. These are made up on 
benches which are placed along both sides of a belt 
conveyor, as illustrated. Porcelain forms for these 
elements, lengths of resistance wire, terminals, screws 
and other parts required are delivered to points needed 
on these benches and the sub-assemblies are advanced 
along the belt between operations. Adjacent to the 
bench is a machine at which an operator winds the 
resistance wire on a power-driven mandrel and cuts it 
to required length. The helix thus wound is stretched 
as required during assembly. Resistance wire for oven 
units is similarly prepared. Along the belt, girls not 
only insert the wire but apply terminals, fasten them, 
loop the wire around the screws provided and fasten it 





UTOMATIC wire-cut-off and stripping machine 
and, in the background, one of the benches 
used for making sub-assemblies in which the length 
of wire are emploved, the rack for holding wires 


being within easv reach back of the bench 
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ELT conveyor on which open-type top units are 


advanced as various assembly operations are 
done by girls at the benches along the convevor 


securely. Pliers and speed-type screw drivers are the 
chief tools needed for this work, although some electric 
screw drivers are used. Near the end of the line, the 
top units are assembled into nickel plated pans and 
then are inspected before being placed in portable racks 
for delivery to the final assembly line. 

Oven units are made up at another bench but are 
not passed from station to station along a belt as the 
nature of the work required is such that a single oper- 
ator can perform efficiently most or all the operations 
required. Oven units are assembled on a steel frame 
into which porcelain rings for supporting and insulat- 
ing the resistance wire have been inserted. The frame 
is previously assembled by spot welding from formed 
strips having semi-circular notches. Grooved porcelain 
rings are set into the notches made to fit them and 
then a second strip is applied from the opposite side. 
The strips overlap enough to permit of rapid spot 
welding and, when this operation is complete, the rings 
are permanently locked in place with just enough play 
to prevent fracture of the rings when heat is applied 
in service. 

Frames, coiled resistance wire, screws and terminal 
block are delivered to the assembly bench, the wires 
being hung over supports from which they are taken 
as needed. Girls thread the wire through the rings, 
stretching the coil as needed to fit the total length to 
the frame, loop the ends around terminals, fasten the 
latter into a terminal block and attach the block to 


the frame. The blocks are heat-resistant moldings 





made for the purpose and come with terminals to fit 
sockets subsequently attached to the range on the 
main assembly line. 

Nearly all the wiring needed on the range is done 
at benches to which the porcelain panels which form the 
top and its integral control panel are delivered. At 
the benches are girls who build up sub-assemblies of 
such parts as switches, thermostats, pilot lights, service 
outlets, clock and fuses, and wire these together with 
the lengths of wire previously cut to length and stripped. 
Some of the work is done in rough wooden fixtures 
which serve to hold parts in proper relative position 
while wiring is being done and screws and terminal 





LOSE view near the end of the belt convevor where the 
units are removed and inspected before they are trans 
ferred to the final assembly line. 





ENCH assembly of oven units in which the 


resistance wire is threaded through porcelain 
rings in steel frames and the ends of the wire are 
fastened to a terminal block. 


nuts are tightened. Boxes containing all the parts 
needed are on the bench where easily reached, and wires 
are taken from racks back of the bench (that is, in 
front of the assemblers) also within easy reach. Be- 
sides the wires which inter-connect the units named 
there are applied, of course, those which later connect 
these units to the top and oven units. These wires 
too are cut to the lengths needed and, when the assem- 
bly is completed, make up a complete wiring harness 
so that, on the final assembly line, no wire has to 
he cut and fitted. There the assemblers need only 





attach the loose ends of the wires to the heating units 
and to the service outlet. Sub-assemblies built up 
at the benches receive a final inspection and then are 


ready for transfer to the final assembly line. 
ALL FOR LIMITED SPACE 


A except the initial operations on the tinal assem- 
bly line are performed on a chain-actuated track 
conveyor which advances the ranges slowly as_ the 
assembly progresses. This is a much shorter line than 
that in some range plants, but is timed, of course, to 
the operations which must be performed on it and is 
economical in the space required. The line extends 
along one wall of the building but not so close to it 
but that there is plenty of room for operators on both 
sides and for some boxes of parts along the wall. On 
the side of the conveyor away from the wall is an aisle 
between which and the convevor are low stands form- 
ing a platform on which operators stand while doing 
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ASSEMBLY of the top, which is integral with 


the control panel and back of which switches, 


outlets and other electrical elements are mounted 
In the background is shown one ot the wooden 
fixtures in which the units are wired together 


before mounting on che panel 


most of the assembly operations. Back of the aisle 
there is space for tote boxes containing parts and, at 
right angles to the aisle, are racks for additional parts. 
There are work space and benches between racks. In 
effect, the racks separate the floor into a series of de- 
partments in which certain sub-assemblies are built up 
or assembled with other parts just before these sub- 
assemblies are required for feeding into the main assem- 
bly line. None of the sub-assembly operations are 
complicated or require much time. In some cases they 
involve work which could be done on the main line but 
which it is more convenient to do on a bench. In 
effect, this shortens the main assembly and requires 
fewer men to work on that line. 

Final assembly starts on a stand on which the bot- 
tom, back and center panel of the range are fastened 
together, after which the end panels and the porcelain 
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Top Lett) Trimming Operation on 


DOWMETAL aircraft radio masts on DOWMETAL tank baffle 


Center) Finishing operation on 


DOWMETAL whee] fairings on fabricated DOWMETAL part 


TRADE 


DOWMETAL 


MAGNESIUM ALLOYS 


LIGHTEST OF ALL STRUCTURAL METALS 


INGOT CASTINGS « FORGINGS 


orcelain 


(Right) Spot welding operation 


(Lower Left) Riveting operation 


DOW OFFERS COMPLETE 
FACILITIES FOR FABRICATION 
OF DOWMETAL PARTS 


The parts shown here are some of the many DOWMETAL* 
sub-assemblies which are being produced in our Dow- 
METAL Fabrication Division. Complete facilities for form- 
ing, welding, riveting and assembling are available 
and are daily Producing vital airplane parts for the 
nation’s Victory Program 


Such items as wheel parts, oil and hydraulic fluid tanks, 
radio masts, oxygen cases, furniture and fixed equip- 


ment are all suitable for fast, economical production 
in DOWMETAL,. 


With recently expanded Production units, Dow is in a 
Position to offer facilities for the immediate fabrication 
of parts in dependable weight-saving DOWMETAL. 


THE DOW CHEMICAL Co., MIDLAND, MICH. 


New York City, St. Louis, Chicago, San Francisco, 
Los Angeles, Seattle, Houston 


“Trade Ma Re, S. Pat. of 


STRIP PLATE EXTRUSIONS 





enameled front are added. Most of this assembly 1s 
effected with screws applied with power drivers and 
the same is true of subsequent operations, although 
\ base is then added 
to the above assembly after which it is placed on a 


some hand tools are also used. 


crate base and is transferred onto the track conveyor. 
The crate base is made to fit the track and guides the 
range as it moves along the conveyor. 

On the conveyor the work proceeds, of course, as 
the assembly moves slowly. Early operations include 
addition of the drawer tracks, oven liner, and door 





aes 


View near the start of the final assembly 

line. Back, front, sides and base of the 

cabinet are in place and are seen already 

mounted on a crate bottom which fits and 
slides along the track conveyor 


latch. The oven door and the drawers are among the 
sub-assemblies built up, with handles and other parts, 
in the side sub-assembly areas and which are passed 
to the main line ready for attachment to the main 
assembly. Glass wool battens for oven insulation 
reach the assembly line cut to the sizes and shapes 
needed and are applied between inner over liner and 
the outer shell. Some of the battens are slipped into 
place between two sheets of metal later removed, so 
as to make sure that the insulation covers the areas 
intended and is not crumpled or partly pushed out of 
place. 

After the top insulation for the oven is in place, a 
false or sub-top is applied together with a cooker well 
and its insulation. Many sheet-metal screws are used 
in making the main assembly, some of them being 
power driven and some applied with hand tools, de- 
pending upon which is faster or more convenient. 
Oven doors are also applied and their hinges fastened 


76 





to the frame. At about the same point, the top, re- 
ceived with wiring in place from the sub-assembly de- 
partment mentioned above, is set in place, the Wires 
are pulled in to oven, top and well units and the top 
is fastened to the remainder of the assembly. Wires 
are next fastened to the various units they serve, after 
which a power line is plugged into the range and each 
unit is tested to see that it functions, thus making sure 
that wiring is both complete and properly connected, 
The heater units are, in most cases, those the assembly 
of which was described early in the article, but, where 
the closed type of top unit is employed, these are pur- 
chased ready for installation. 

Near the end of the final assembly, a broiler pan 
and oven racks are slipped into the oven and are fas- 
tened so that they cannot rattle about while the range 
is in transit. This completes the assembly which, by 
this time, is near the end of the line. Protective batting 
is then applied at points needed to avoid chafing of the 





IEW near the end of the conveyor line, 
showing some of one smaller model of 
ranges in final stages of assembly. 





ND of the final assembly conveyor where 
completely assembled ranges are being 
crated for shipment. 


assembly in transit and handling, after which the sides 
and top of the crate, received from the floor above, 
Continued on p- 120 
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DEAD-FISH DONALD OR FIRM-FINGERED PHIL? 









nuses For a good grip, no matter Meanwhile, you've been sav- 
al BO e how hard the going, you’d ing time, because Phillips 

rio’ tthe so “meat ty ' 
aod wer wea smanier take Firm-Fingered Phil...or Screws are driven faster — 
° esac . . . 
r myore NU aing pow the Phillips Recessed Head _ especially when the fastening is 
sit0 Fy ed ot phillips Screw. awkwardly located. In many 
my sete! rae point gt Long after you would have cases, pneumatic and electric 
vents Goo ave prod given up on a slotted head powerdrivers can be used, since 

ess P ws 


screw (or ‘t would have given there is no danger of driver 
up on you), you can still turn a_ slippage or split screw heads. 









Phillips Screw. The metal won't Taking an average, you can 
ream out... the driver won't save 50° by switching from 
slip out... and you won't give slotted head to Phillips. That’s 
out. Result: a much tighter fas- half the time. . . and half the 






tening that will withstand all cost. Order from any of the 
vibration. firms listed below. 





Gop Tyblr Aesemnblies. Philll satel C 
lpr Aesttlyy Cost with Ips HEAD Crews 
\ \ WOOD SCREWS 4 MACHINE SCREWS s SHEET METAL SCREWS * STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS a SCREWS WITH LOCK WASHERS 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. |. New England Screw Co., Keene, N.H. 
The Bristol Co., Waterbury, Conn. The Charies Parker Co., Meriden, Conn. 
Central Screw Co., Chicago, Ill. Parker-Kalon Corp., New York, N.Y. 
Chandler Products Corp., Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R.1. 
Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicago, Ill. 


The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Co., Port Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, Ill. 

The National Screw & Mfg. Co., Cleveland, Ohio The ae Hardware Mfg. Co., Southington, Cena. 
Whitney Screw Corp., Nashua, N.H. 
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WASHINGTON SAYS — 


cent of the amount used in the base year. [Exemptions 
to the order include use of tungsten for Army, Navy, 
Lend-Lease and other Government contracts ; to comply 
with safety regulations; orders bearing preference rat 
ings of A-1l-j or higher; corrosion-resisting material ; 
alloy steels; hard-facing materials; hard-cutting 


gv tools 


and tool tips; atomic hydrogen welding rods; labora 
tory reagents and pharmaceuticals; laboratory research 
equipment; electrical equipment; radio and X-ray 
equipment; electronic relays and electric lighting uses, 
both filament and fluorescent. 


Facsimile Signatures OK. To relieve companies 
which find it necessary to assign or extend a large 
number of preference ratings by endorsement on pur 
chase orders from the necessity of having each one 
manually signed by a responsible official, Priorities Reg 
ulation No. 7 of DIO allows the use of facsimile signa- 
tures. This is, however, subject to a number of speci 
hed conditions and a written record of each use must 
be kept for at least two vears. 


Heating Pad Advisory Group. Formation of an 
electric Heating Pad Manufacturers Industry Advisory 
Committee has been announced by the Bureau of In- 
dustry Advisory Committees. It consists of the fol- 
lowing: William Bradford (Walker); W. G. Church. 
Jr. (Samson-United); M. F. Fitzgerald ( Fitzgerald 
Mig.); M. E. Flanner ( Norris Electric Mfg.); A. S. 
Knapp (Knapp Monarch); David McKendrick (Glen 
electric); H. M. Parsons (Landers, Frary & Clark) ; 
Orville Rush (Vit-O-Net):; Edward P. Russell 
(Northern Electric); H. C. Wright (Chicago Flexible 
Shaft); A. O. Samuels (Casco Products); Milton 
Silverman (Varick Electric Mig.); William Simon 
(Lobl Mfg.) ; H. L. Stiles (General Electric) ; John 
A. Underwood (Manning, Bowman) ; George T. New- 
ell, Jr. (George T. Newell) ; F. Thatcher Lane (Seam- 
less Rubber); L. Ludwig (Eagle Electric Mfg.) ; H. 
M. Babcock (Battle Creek Equipment); Magnecoil 
Co.; and National Stamping and Electric Works. No 
individuals named for last two companies. 


How One Company Converted. (fered as a 
citation rather than as a blue print for what another 
manufacturer might do, the Information Division of 
WPB has studied and reported upon the experience of 


Cast 


one large maker of electrical products under the con- 
version program. Thus, it is specifically stated that at 
the outbreak of the European phase of the present war 
one of this plant’s chief interests and its largest single 
operation was the manufacture of refrigerator cabinets 
on special purpose machinery ill-adapted to other uses. 
Today, refrigerator cabinets are almost lost among a 
variety of war orders, including such items as howitz- 
ers, gun mounts, searchlight power plants, Navy tur- 
bines, mine sweeper equipment, airplane gun turrets, 


and ammunition hoists. In the course of the change- 





over, every possible regular employee, skilled or un- 
skilled, who could be used in war work after proper 


training has been pressed into service. Old men in 
their 60's and 70's, long since retired, have been called 
back to their posts and work side by side with voung 
men fresh from vocational training and in-plant. in- 
struction. Old machines and tools, whose designers 
never thought of them as instruments for the protec- 
tion of America through arms production, have been 
turned to war work. New machines and tools have 
heen necessary, new buildings and equipment have ap- 
peared on the scene, but wherever possible, to save 
time and money and machine tool-making resources of 
the country, existing company equipment has been 
pressed into service. 


Phonograph Dead Line April 22. In the formal 
WPB order to terminate the production of radio receiv 
ing sets on April 22; previously announced, phono 
graphs have been included. The industry, WPB rules, 
The dual 
order atfects 35 radio companies manufacturing home 
receiving sets which in 1941 did a business estimated 
at $240,000,000 compared with $500,000,000 in orders 
for war equipment already held by them. WP an- 
nounces that there will be no rationing of radios now or 
after the shut down. Sale of available receivers shall 
be upon first come first serve basis, upon the theory that 


if the industry continues to meet military needs there 


ay continue to make replacement parts. 


is no necessity or possibility of discriminating between 
the eligibility of all other radio buvers. 


Sub-Contracting in Radio. Cooperative development 
of a program to speed the $2,000,000,000 military radio 
program among all receiving set manufacturers, both 
large and small, is being sponsored by the Radio Man 
ufacturers Association in collaboration with the Produc- 
tion Division of WPB. 


divide the smaller set companies, according to their ta- 


It 1s proposed Lo assign Or 


cilities, geographical location and other factors, among 
the larger prime contractors and channel the sub-con- 
tracts from each large prime contractor to a certain 
limited group of smaller set companies. .\_ similar 
project to speed sub-contracts among the parts manu 
facturers has also been initiated. 


Priorities Listing by WPB. (Original listing, with 
weekly supplementary service, is offered by WHPB to 
cover all priorities orders in force. The listing 1s al 
phabetical covering all orders of the M, P, E, and L 
series together with miscellaneous orders and regula 
Indicated are 
subject, order number, related form, date of issue, ex 
piration date and rating. 


tions issued under the priorities power. 


Materials Production Expansion. To assure enough 
aluminum and magnesium for the production of 60,000 
airplanes this year and 125,000 next, an expansion of 
production facilities has been announced by W. L. 
Batt, Director of Materials (WPB). Thus, aluminum 
facilities in the United States, now in operation, plus 
those under way and about to start production soon, 
call for reaching a top rate of 1,450,000,000 Ib. of an- 
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Infinite number of Spindle 
Speeds up to 2500 r.p.m. 
achieved in Monarch Lathes 


®@ nis Monarch Machine Tool 
Lathe provides smooth, continuously 
variable, wide-range speed control thru 
the use of Ohmite Rheostats in an all- 
electric adjustable speed drive devel- 
oped by the Reliance Electric & Engi- 
neering Co. The need for change gears 
is eliminated. Complete range of speed 
up to 2500 r. p.m. is obtainable by con- 
trolling the speed of the direct current 
lathe motor with two Ohmite taper- 
wound “Model R” Rheostats in tandem. 
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Ohmite Rheostats are the “heart” of 
variable speed control in many applica- ge 
tions— from motors of many horse- - 
power to fractional horsepower. Their 
service-record in Industry and in the E 
Armed Forces proves their complete 
dependability. Available in ten watt- 
age sizes from 25 to 1000 watts, in 
straight or tapered winding, in single 
or tandem units. Many stock units. 
Special units produced to Government 
specifications or engineered for you. 
Let Ohmite engineers help you. 


OHMITE MANUFACTURING CO. 
4804 Flournoy Street, Chicago, U. S. A. 
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Send for Catalog & Engineering Manual No. 40 


Complete, helpful 96-page guide in the selection and 
application of Rheostats, Resistors, Tap Switches. 
Write on company letterhead for your copy today. 








nual capacity. This will be increased to 2,100,000,000 
Ib. a year which, with Canadian imports, is scheduled 
to give the nation a top rate of something over 2,500,- 


000,000 Ib. of aluminum. In 1941 the United States 
produced 615 million pounds of primary aluminum (ex- 
clusive of imports). Magnesium capacity, now sched- 
uled to reach 400 million pounds a year through plants 
either in operation or under construction will be in- 
creased to 725 million pounds annually. The search 
for new magnesium brines has resulted, it is stated, in 
Drilling 
there has brought out magnesium chloride about three 
times as rich as the best in use heretofore. That the 
copper mining industry may increase its output con- 
tinuous operation on a seven day week basis has been 
announced by WPB. 


the discovery of rich and extensive deposits. 


Incandescent Lamp Sizes? Suggesting that the dif- 
ferent sizes of various types of incandescent lamps, both 
large and small, might be reduced from 2500 to about 
1000, the Incandescent and Fluorescent Lamp Industry 
Advisory Committee of the Division of Industry Oper- 
ations (WPB) would save critical material (copper, 
brass, nickel and tungsten. It is also proposed that 
lamps for seven different voltages (between 105-135) 
might well be simplified to three (110, 115, 125) in 
further minimization of unnecessary variations in which 
light sources are made. 


Providing the Machines.  \ll owners of idle machine 
tools are requested by G. C. Brainard, Chief of the 
Tools Branch, WPB, to make them available for sale 
so that they can be placed in plants engaged in war 
production. Owners are urged to make available full 
information regarding such idle tools to the Available 
Used Tools Section of WPB, where it can be incor- 
porated in reference files for operators of war produc- 
tion plants. It is stated that a recent recording of tools 
in the possession of machine tool dealers resulted in the 
listing of approximately 40,000 idle machines. It ts 
estimated that if owners cooperate fully as requested 
approximately 50,000 pieces of equipment may be made 
available for sale to war material producers. Specific 
information requested includes make, type, size, de- 
scription, age, serial number, information regarding 
type of drive and condition, including extra or missing 
parts. Also desired are the asking price and name and 
telephone number of the individual to contact for pur- 
chase details or transactions. 


War Production Speed-Up. To speed-up war pro- 
duction, joint committees of management and labor will 
be set up immediately in every plant of the General 
Klectric Company as a result of several weeks of 
negotiations with the United Electrical, Radio and Ma- 
chine Workers of America according to an announce- 
ment by Mr. William R. Burrows, vice president in 
charge of labor relations for the company. In addition, 
each plant will have a number of departmental com- 
mittees which will consider suggestions from employes 
for similar speed-up. These joint committees will have 
no responsibility in connection with the collective bar- 
gaining arrangement now in effect. Mr. Lyle Dowling, 
an official of the union, indicated that similar action 
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affecting thirty plants of the Westinghouse Electric and 
Manufacturing Company had been agreed upon between 
that concern and the union. Establishment of the shop 
committees is in line with a plan long advocated by 
Philip Murray, president of the CIO and also has the 
approval of the Administration in Washington. 


Amusement Machine Manufacture Stopped. The 
production of “juke boxes,” penny scales, “pinball” 
and other amusement machines will end on May 1 by 
order of WPB. Manufacturers are permitted to in- 
crease their present manufacturing quotas between 
March 1 and April 30 in order to use up their in- 
ventories of semi-processed materials but in using up 
these inventories the manufacturers are now complete- 
ly prohibited from: Fabricating any additional copper, 
copper base alloy, nickel or stainless steel; fabricating 
any repair parts for gaming machines; accepting de- 
livery of any raw materials, semi-processed or finished 
parts not fully completed by March 16 and using or 
delivering any inventories except to other manufacturers 
for use in accordance with the new quotas and restric- 
tions or to the Defense Supplies Corp. 


Washing Machines Will Be Out. In the near fu- 
ture the production of washing machines may be stopped 
in accordance with a proposed order of WPB. N. G. 
Burleigh, Chief of the Office Machinery and Services 
Branch of the WPB, outlined the proposed order under 
which large manufacturers would be required to halt 
production of washing machines on April 15 and small 
manufacturers on May 15, thereby effecting a substan- 
tial saving in critical materials and making available, 
for direct war production, the manufacturing capacity 
of the industry. 


Communication Equipment Production Forecast. 
Production of this equipment for military service ts 
expected to exceed a rate of $125,000,000 a month by 
the end of the year, according to WPB estimates. The 
program for this tvpe of war material, including that 
delivered, on order, and yet to be allocated, amounts to 
approximately $2,000,000,000. About half of the pro- 
gram is for detector equipment ; 20 per cent for aircraft 
and, navigation equipment; 20 per cent for tank sets, 
walkie-talkies, etc.; and the remainder for telegraph, 
telephone and miscellaneous equipment. About 120 set 
models are included, ranging in cost from $75 to 
$85,000 a unit, each made according to the most rigid 
specifications of the Army and Navy. 


Ban On Metal Trim. Effective immediately, under 
new WPB order L-69, no producer may use or manu- 
‘facture any plating, coating or other metal finish con- 
taining aluminum, cadmium, chromium, copper or nickel 
for exterior finish or trim of any motor vehicle or 
trailer, in replacement parts and accessories. Rigid 
restrictions have also been placed on the disposal of re- 
maining inventories. This does not apply to “bright 
work” used in ventilator window latches, external locks, 
cylinder caps and covers, external windshield wipers, 
windshield wiper arm and blade assemblies and body 
trim screws. 
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Three types 
of service 
imsurance ... 


FLEXIBLE VARNISHED OIL TUBING—SATURATED SLEEVING—meeting the all- 
purpose requirements of a sleeve insulation to stand guard against breakdown, 
moisture-absorption—all commonly encountered acid and oil influences 


VARNISHED GLASS TUBING—for those applications where extremely high 
heat resistance becomes the above-all consideration 


EXTRUDED TUBING—where extreme sub-zero temperature resistance to any 


of the effects of embrittlement becomes a prerequisite 


or 


rs WILLIAM BRAND & CO. 
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INSULATION FOR LOW TEMPERATURES 


Transparent tubing, especially constructed to main 
tain effective msulation on aircraft at high altitudes. 


Tough, 


rubber-lhke qualities together with excellent 





resistance to embrittlement down to 0 deg. ( 


make it useful for other industrial and electrical ap 
plications. Available from size No. 14 to 5g in. inside 
diam. Highly flexible. Water absorption, 0.4 per 
cent in weight after 24 hr. immersion. il test (48 
hr. at 100 deg. C.) not attacked. Allowable contin- 
uous operating temperature, 150 deg. F., (66 deg. C.). 
Tensile strength is 3000 Ib. per = sq. in. Iielec 
tric strength (conducted on a tubing with a wall thick- 
ness of approximately 0.020 in.) is 850 vpm. when 
Irvington Varnish & 
Insulator Co., 24 Argyle Terrace, Irvington, N. J. 


dry and 815 vpm when wet. 


SWITCH FOR AIRCRAFT 


Designed to meet various aircraft specifications, this 


unit, with rating at 25 amp., 28 volt de. for elevations 


up to 40,000 ft., consists of a basic switch with wide 





contact spacing mounted in a cadmium plated steel 
bracket to which is rigidly attached an over-travel 
plunger mechanism, having a pre-travel of 144 1n. 


plus or minus 45 in. Pressure re- 


min. of ¥% in., 


Ze 
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PARTS, FINISHES 


quired to operate 1s » min. and & Ib. max. over 
juired t t 1 Wl 18 ll 





the entire operating range. Wiring connections can 
be supphed normally open or closed and_ single-pole, 
double-throw. Special mounting lugs are provided on 
the bottom of the switch to allow the use of ring type 
Strong construction with the mech- 


In addi 


tion, the standard switch member can easily be re 


wire connectors. 
anism directly attached to the steel bracket. 
placed at a low cost. Adaptable to almost any specifi 


cation point. Mu-Switeh Corp., Canton, Mass. 


CIRCUIT BREAKER WITH TRIP INDICATION 


When this breaker trips a red button appears on the 
faceplate and the toggle lever moves to the off posi 
tion, = Specially 


e SS) 


RES YEA developed as a 





component for 
aircraft for the 
control of single 


circuits. On re- 
setting, the red 
signal disap- 


pears. Red sig- 
nal does not ap 
pear when 
breaker 1s man- 
ually operated 
only upon. trip- 
out due to over- 
condi- 


Detroit, 


current 
tions. Square 1) Company, 6060 Rivard St., 
Mich. 
FAN MOTORS 
Unit-bearing, shaded-pole fan motors for applications 
requiring short, quiet, compact motor, especially suit 
able for use with commercial refrigeration, air con 


OT QE bo Footman 





\vailable in three 


models for 115 volt, 60 evele operation. Both bear- 


ditioning and ventilating systems. 
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“ti BETTER because the reverse cross-action of the spring Solid silver is used for movable and fixed contacts at a 
he mechanism assures higher average contact pressure over cost to us 300° to 400% higher than veneer construction. 
sle entire operating cycle. The simple one-piece spring blade This extra quality results in more than doubling the 
ii of beryllium copper is stressed only the very minimum switch life. 

ed that will assure rapid make and break. Thus, crystaliza- BETTER because knurled mounting inserts are molded 
Ip tion is checked, giving long life without loss of snap. directly into the high-grade bakelite case. This permits 
ig Furthermore, to prevent spring distortion, a molded-in accurate machining to closer tolerances. Integral parts 
ip stop abutment assures 100°% freedom from excessive are not dependent upon one another for support, being 
1 over-travel. mounted rigidly on a fixed member—in all, a more rugged 
in BETTER because the movable contacts are two double- assembly. 

“a headed silver rivets—double electrolytically refined to BETTER because of higher electrical rating. Under- 
= 99.95% purity. The use of two rivets reduces electrical writer's Laboratories rating of 2125 watts up to 460 
. erosion and mechanical wear, giving at least 100°% more volts gives ample safety factor for nearly all uses. 
vie life than single contact construction. This rating is about 75“ greater than that of other simi- 
dt- BETTER because the fixed contact plates are also of lar switches. Also approved by Canadian Engineering 
nt, pure silver. This vastly improves the dissipation of heat. Standards Assn. 

The many advantages of Mu-Switch include even 
ns more than those provided by the mechanical ex 
‘it cellence of the product Great new pI duct 
. capacity has been added through a huge plant 

expansion program Mu-Switches for every pur- 

pose can be delivered promptly and in quantity. 

In addition, the friendly services of a large held 

engineering statf are available to help you get all 

the advantages that Mu-Switch can _ provide 
AN OFFER-A cut-away sample Mu- 
Switch for engineering use, together with 
complete technical data will be sent to any- ML ® SWITC a 
one requesting it on company letterhead. 
4 — us pan you intend to use Mu- THE ORIGINAL + PATENTED 
ee eee ee QUICK-ACTION + LIGHT PRESSURE 
ase MU-SWITCH CORPORATION PRECISION SWITCH 
. 802 WASHINGTON ST., CANTON, MASS. 
ING 
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Raucut now most of our capacity is 
devoted to war production. However, we're geared up 
for even greater output. And we’re ready to take on 
more work. If you are doing war work, get in touch 
with us for plastic parts — large or small, intricate or 
simple, in all kinds of materials. 


CIVILIAN NEEDS 


Our cold molding department uses non-restricted 
materials—and can supply civilian needs for plastic 
parts. AICO Cold Molding makes excellent knobs, 


handles, wiring devices, switch bases and similar parts. 


CUSTOM MOLDERS - ALL MATERIALS - ALL METHODS 


Mararsaars Gossiledire Loge. 


Plant + NEW FREEDOM + PENNSYLVANIA 


BOSTON CLEVELAND BRIDGEPORT 
SALES BUFFALO DETROIT NEW YORK 
OFFICES CHATTANOOGA MONTREAL PHILADELPHIA 
CHICAGO ST. PAUL ST. LOUIS 







ings and motor core are machined in one setup in a 
single cast member. This assures the uniform air gap 
and true bearing alignment necessary for quiet oper- 
ation and uniform, consistent performance. Large oil 
reservoir with a generous oil supply provides for many 
years of operation without re-oiling. [nd-bump and 
axial-thrust forces are counteracted by the magnetic 
forces tending to hold the rotor in alignment with the 
stator. This provides for frictionless, non-wearing 
thrust arrangement and a permanent, free-operating, 
unchangeable end-bump take-up. General Electric Co., 
Schenectady, N.Y. 


BALANCED HYDRAULIC VALVE 


Balanced hydraulic pressure inside this type of valve 
avoids “pressure lock.” Lever can be operated with 
equal ease from 
either “on” position 
or “neutral,” thus, 
greatly stepping up 
the productivity 
of high - pressure 
hydraulic —machin- 
ery and_ eliminat- 
ing undue fatigue 
on the part of the 
operator even 
when valve is man- 
ipulated rapidly for 
Having only one moving part, the 
simplified design is practically wearproof, minimizing 
maintenance expense. 





hours at a time. 


Juilt in 4+ sizes to fit standard 
hydraulic pressure lines; 3¢ in., % in., 34 in., and 1 in. 
Galland-Henning Mfg. Co., 2753 So. 31 St... Mil- 
waukee, Wis. 


_, ROTARY TYPE CONTROL SWITCH 


Double-break, direct-acting, rotary switch for con- 
trol of circuit breakers built up of units, each consist- 





ing of two single-break contacts connected in series by 
means of a jumper. Spring returns handle, when re- 
leased, to off position, opening the contacts. Handle 
is of the pistol grip type. Red and green target is 
furnished as a part of each switch to indicate the last 
position of the switch. Breaker can be tripped by turn- 
ing the switch to trip position or 45 deg. counter-clock- 
wise. This brings up the green indicator and lights 
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Note how the smooth, trim contours of Tri-Clad motors 
will blend with the modern appearance of your machines. 







They can be mounted in exposed locations close to cutting 
tools because their sturdy, cast-iron frames and end shields 
give them extra protection against physical damage from 
chips and spattering coolants. 


Their compactness is a valuable asset when your design 
allows only limited space for the motor drive, or when the 
reduction of shipping weight means money saved. 


Tri-Clad motors are a cinch to install. Primarily because 
of the shape of the bearing housings, they are easily handled 
by hand or with slings. Their roomy conduit boxes give 
ample wiring space, and all leads have terminals and are 
clearly identified. Their end-shield design permits mounting 
horizontal types in any of four positions. 







iN 

yy In addition, all Tri-Clad rotors are dynamically balanced 
macnn as one important step in their manufacture to facilitate 
— over-all operating smoothness of machine and motor. 

— 


While the standard, open type (now available to 100 hp) 
will meet a wide range of design requirements, Tri-Clad 
motors are also available in splashproof and vertical types 
with face- or flange-type end shields. Ask your G-E repre- 
sentative about types and ratings. General Electric, 
Schenectady, N. Y. 


General Electric and its employees 
are proud of the Navy award of 
Excellence made to its Erie Works for 


the manufacture of naval ordnance. 


GENERAL (% ELECTRIC 


| 
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the green lamp through another auxiliary switch. Ree- 
ommended for use with all types of circuit breakers 
and other classes of apparatus which are electrically 
controlled. Interrupting capacity depends upon the 
voltage, current and inductance of the circuit controlled. 
Roller-Smith Co., Bethlehem, Pa. 


REMOTE CONTROL LATCHING RELAY 


Developed to meet specific operating requirements 
under severe vibration conditions and independent. of 





ead Screws 
4 LO 


Hove HOLTITE-Phillips recessed h ; 


° iD W eo 
and bolts cut fastening time Vt at 
ane ” 





mounting position. The use of two solenoids on a bal- 
anced lever system secures these desired features. 
Coils may be secured for any common voltage and 
frequency which should be specified. Contacts are 
rated 10 amp., 125 volt ac., 2 amp. 125 volts de. 
Dimensions uncased + x 4 x 134 in.; cased 5 x 5 x 2 
in. General Control Co., Cambridge, Mass. 


PAPER TUBES FOR ELECTRIC COILS 


Heavy compression insures a new degree of strength 





and resistance to collapse in these tubes with clean, 





of 
. ~~ 

perfect formation, fine accuracy in sizing to spect- 

fications, superior dielectric properties, low mots- 

ture absorption rate and space-saving on “light jobs. 


NTT aysrue aya Mass. Warehouses Detroit & Chattanooga Truly square corners and straight side walls are among 
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HERE IS THE CHART TODAY’S 


RESISTOR USERS NEED 


Complete —Practical—Easy-to-Use 


Here, in a single chart—suitable for wall-hanging 
or desk use—is all of the essential technical data on 
over 122 sizes in 18 standard IRC fixed and variable 
resistor types for War and essential industrial use. 
This up-to-the-minute information includes wattage 
and voltage ratings, dimensions, resistance values 
available, terminals, mountings, maximum operat- 
ing temperatures, temperature rises, temperature 


WRITE FOR 
YOUR COPY — 


NOW! 


Essential data on practically 
every standard IRC resistor type 
is confined to one side of the 
chart, only 18” x 2212'', for quick, 
easy and complete reference. 


INTERNATIONAL RESISTANCE 


coefficients, inductive characteristics, prices in small 
lots for estimating purposes, availability of various 
types for army and navy use—everything, in short, 
to simplify the selection of the right resistor for your 
electrical and mechanical requirements. 


Write for your copy today—or as many copies as 
may be required to equip everyone in your organi- 
zation who may have use for it. 
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COMPANY 


405 N. Broad Street, Philadelphia, Pa. 
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ALLIE 
AIRCRAFT RELAYS 


BUILT 





Type AO 


Patent 
Applied for 


ALLIED offers a new line of aircraft 


ALLIED CONTROL COMPANY, INC. 
227 FULTON STREET 
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relays of unique design. ranging from 
small miniature relays to power type re- 
lays with a rating of 100 amperes at 24 
volts D.C. Contacts range from single 
pole single throw to six pole, double 
throw. The line also varies from power 
relays to highly sensitive units. 

This line represents many years of in- 
tensive development work resulting in 
important features such as, compactness, 
light weight, minimum base mounting 
area, and easy availability of contacts 
for connections. 

These relays have been tested and ap- 
proved for many important new aircraft 
applications where resistance to vibra- 
tion, wide temperature variations, resist- 
ance to corrosion, and low wattage oper- 
ation are essential. 

Allied offers precision manufacturing, 
highly skilled and specialized testing. 
and above all, reliable and competent 
manufacturing. 


Inquiries from aircraft and 
other designing engineers will 
receive prompt attention. 


a ee 


PRECISION 


NEW YORK CITY 





the advantages referred to for these new processed 
tubes, 


Made of dielectric kraft, or fish paper, or a 
combination of both, the paper is spirally wound on a 
steel die in an automatic machine, then pushed pneu- 
matically through a heated compression die which 
etfects an added compression of about 10 per cent. Can 
be supplied in round, oval, square or rectangular cross 
section and in continuous lengths of any wall thickness 
with any inside or outside diameter. 


Practically non- 
collapsible. 


Provides increased winding area, thus 
offering higher efficiency without increase of size. Pre- 
cision Paper Tube Co., 2033 W. Charleston St., Chi- 
cago, Ill. 


MAGNETIC RELAY-CON TACTOR 


Suitable for the control of pilot circuits as a fractional- 
hp. motor starter, or for use in conjunction with a 





magnetic switch controlling larger motors as well as 
for heating or lighting circuits or signal systems, this 
relay-contactor is available in either open form. or 
enclosed in a general purpose housing. ‘Three contact 
arrangements, single-pole normally-open, double-pole 
normally-open, and double-pole double-throw. Wiring 
and servicing are simplified on the contactor by use of 
a U-shaped cover which allows access to the front-con- 
nected terminals from three directions. The unit ts 
rated at 10 amp. when used as a relay and when used 
as a motor starter, the normally open tips are rated 
14 hp. 110 volt ac. and 1 hp. 220 volt ac. Dimensions 
of the enclosing case are 3 x 234 x 6!4% in. 
Klectric Co., Schenectady, N. Y. 


General 


CONCENTRIC DISC RESISTORS 


For pure resistance loading of lower power concen- 
tric transmission lines. 


Available in a variety of sizes 
and ohmic 


values, these resistors 
of inductance and capacity. 
frequency 


have a minimum 
Generally useful in high 
circuits, signal generating 
equipment and ultra-high frequency devices of various 
kinds. International Co.. 401 N. Broad 
St., Philadelphia, Pa. 


measurement 


Resistance 


LUMINOUS PAINT 
Applicable to all surfaces to render them visible in 
the dark. Not of the radio-active type. 
is due to a substance which re-radiates light. 


Luminosity 
Aiter 
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NATIONWIDE 
NETWORK OF 


POST DEALERS 


Atlanta—Georgia Blue Print Co 
Birmingham—Janx A. Head, 




































Ine. 
Boston—Boston Blue Print Co 
Buffalo—Buffalo Blue Print Co 
Chicago—-Frederick Post Co 
Cincinnati—Queen City Blue 
Print Co 
Cleveland—The City Blue 
Printing 
Columbus—Franklin Blue Print 
& Supply Co 
Dallas—The Rush Co 
Dayton--Gem City Blue Print & 
Supply Cc 
Denver—W. H. Kistler 


Stationery Co. 








FOR AMMONIA 
VAPOR PRINTS 


EVERY ROLL 
PRINTS AT THE SAME SPEED 






Detroit—-Frederick Post Co 
Fort Wayne Fort Wayne Blue 
*r Co 


int & Supply 
fe ‘t have chz > > spee fF deve i ‘ inti >quip- Fort Worth—Majestic Reprod 
@ You don’t have to change the speed of developing and printing equip ort Wor ic Ret 
ment to conform to variance in speed im different rolls of paper. Not with ae ee 
Vapo-paper because every roll of Vapo-paper prints at the same identical weaken 


Jacksonville—A. R. Cogswell 

Kansas City—Western Blue 
Pri ‘ 

Knoxville—Sehorn & Kennedy 

Los Angeles—MeKinney Blue 
Print ¢ 


speed and it’s uniform in color as well. That uniformity is important today 
when every print must be right. But, that’s not all. Vapo-paper will stand 
up under hard usage, stand up in your files too, because its rag content makes 


Wray Williams BI 
it tougher. With Vapo-paper’s exclusive emulsion all the lines come up ee 


Memphis 
Print 


Milwaukee —-Frederick Post 


ar f Wis. 
keen, sharp and trim, the solids are so/id in Post red or true blue. Two speeds New Orleans—Southern Blae 
— regular and fast. For uniform speed and uniform color, for Prints with ee Soy Se 


cal i : . ; Oklahoma City—The A & E 
brilliance, sharpness and long life — order Vapo-paper for a free trial today. Equipment Co. 













oma sear Bins Pvnt 
pro pEP-UP PROoy, G E T y O U R F R E E T R i A L N O W Pittsburgh American Blue 
a i Noy At our expense, prove to yourself the superiority of Vapo- Portland 1K. Gill €o 
s paper. At the right is the name of your Post man. ’Phone him - — cong alr aay: 
gq 


for your free trial supply of the new, improved Vapo-paper. 
Or send for your supply direct to The Frederick Post 
Company, Box 803, Chicago, Illinois. In making your re- 


Salt Lake City Salt Lake Blue 
rint & Supply Co 

Seattle—Kuker-Ranken. Ine 

Tampa—Oftice Equipment 


any 


- . ‘ ° Toledo- Toledo Blue Print & 
quest please include the following information. Are you . Paper Co 
P sic didi . ulsa—Triangle Blue Print & 
equipped to produce dry developed prints? Would you prefer Supply € 


Washington, D. C.—R. E. 
Mac Michael 
Wichita 


regular or fast, blue line or red line Vapo-paper? 


City Blue Print Co. 





INSTRUMENTS @ EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 


YOUR NEAREST POST MAN 
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How to 


Add Life 


& to Your Product 


Springs fabricated from the correct metal can 
add substantially to the life of your product. That 
is why material analysis is such an important func- 
tion at Muehlhausen. 

Metals are checked and rechecked with the help 
of delicate laboratory mechanisms. No company 
pursues more exacting experiments with metal— 
none possesses better or more modern laboratory 
equipment. 








This supersen- 
sitive balance is 
used to determine 
the proper percent- 
age of the basic el- 
ements in spring 
metal. Measur- 
ing in 1/10,000 
of a gram, it al- 
lows comparison 
of the component 
parts of the metal with predetermined standards. 

Feel free to check with Muehlhausen on any 
phase of spring design. There’s no obligation— 
and you may very well add tremendously to the 
life of your product. 










FREE! send For Intormation 
© New Die Spring Folder 
© Importance of Springs to Defense Bulletin 


& Write to Muchlhausen Spring Corporation 
900 Michigan Avenue, Logansport, Indiana 


MUEHLHAUSEN 


SPRINGS 


EVERY TYPE AND SIZE 








paint has been exposed to either daylight or artificial 
illumination for a few minutes, it will glow for ap- 
proximately 20 hr. and repeats the action after re- 
exposure. Used over a special primer and thinned 
with a special thinner, both of which come with the 
paint, Maas & Waldstein Co., 438 Riverside Ave., 
Newark, N. J. 


INDICATING LAMP FOR SIGNAL PURPOSES 


With rectangular-shaped lens, designed for extreme 
angular visibility, and a one-piece receptacle — of 
moulded mate- 
rial, suitable 
for mounting 
on panels 4, 
to 2 in: thick, 
this indicating 
lamp is effec- 
tive for integ- 
ration = within 
switchboards, 
control desks, 
and instrument 
panels. Resist- 





Ors, aS part of 
the unit, are used for line voltage ratings between 50 
and 250 volts. Pressure type, leaf spring contacts 
establish connections with the slide base telephone lamp 
having a rating of 0.032-0.038 amp., 24 volt. Rect- 
angular lens assembly is held in place by steel spring 
clips engaging in retaining grooves of the receptacle. 
A chromium metal holder encases the lens and spring 
clips. Westinghouse Electric & Mig. Co.. East Pitts 
burgh, Pa. 


REVERSING AUTOMATIC STARTER 


\vailable in various types of enclosures, this revers 
ing automatic starter of the line voltage type 1s made 





up of two series contactors mounted on a 67% x 4 
in. base plate and provided with a mechanical inter- 
lock. Contactors having a rating of 220 volts of 10 
hp. when used on reversing contactors are rated at 
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CORD sonven ruseeR pRoDUCTS 


for Simple, Flexible, Drives 


| PARALLEL MISALIGNMENT , VIBRATION 
Tahe wp * ANGULAR MISALIGNMENT Eliminate < Noise 


WITH LOW POWER LOSS LUBRICATION 

















MULTIPLE H. P. 
$e rnEREET A typical compound applica- 
“a tion of Lord Bushings in a 

coupling is shown in the 

cross-section below. The 
number of bushings required 
depends on power to be 
transmitted and dimensional 
space limitations. 


The cross-section view below 
illustrates a single Lord 
Flanged Bushing used as a 
flexible coupling. Lord Bush- 
ings of various sizes can be 
used in this design to suit 
many multiple H.P. trans- 
mission requirements. 


















































USE LORD TUBE FORM BUSHINGS IN YOUR OWN HOUSINGS 





TS 
ide — Bonded Rubber Bushings can be utilized in many differ- 
ent designs to provide a simple and efficient method of flexi- 
bly connecting shafts, and particularly where parallel or angular 
misalignment exists. 


FRACTIONAL H. P. 


For constructing couplings to your own design, standard 
lord Tube Form Bushings are recommended on multiple horse- 
power drives. Typical single and compound applications are 
illustrated above. Lord Bushings are made in a wide range of 
sizes in both flanged and straight tube styles to fit any dimen- 
sional condition or power requirement. 


_ For fractional horsepower drives, Lord manufactures one- 
piece Bonded Rubber Couplings, shown at the right, in seven 
sizes with capacities from 1/16 H.P. to 1 H.P. at 1750 R.P.M. 


_ Long operating life is built into Lord Bushings and Coup- 
lings through the use of special rubber flexing compounds and 
an exclusive method of bonding rubber to metal. The proper use 
of these Lord products results in minimum power loss, and pre- 
vents the transfer of vibration and noise along the shaft. No 
lubrication is required in this coupling design, as the metal parts 
ae separated by and bonded to the rubber element. 


H.P. at 1750 R.P.M. 
| % | % 
1%" | 134" | 1% 


Literature is available on both Lord Tube Form Bushings Length| 144” | 134”| 2%” | 2%" | 2%4"|2 


a and Flexible Couplings. A letter outlining your design require- 
er- Nents will receive prompt attention. 







*Bores other than standard can be supplied. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 844 N. RUSH ST., CHICAGO 

















Built-In Circuit 







for this small 
I kw Generator 


manufactured by 


NOVO ENGINE CO. 


HEINEMANN 


“Ke-Cirk-it" 


Fully Electro-Magnetic 


Single Pole — Two Pole — Three Pole 
- 


CIRCUIT BREAKERS 


are most effective in protecting gener- 

ators for any specified current from 50 
milliamperes to 50 amperes. They open 
instantaneously on short circuits and 
dangerous overloads. However, their 

time delay feature permits harmless 

overloads of short duration such as 

heavy inrush current when starting. 

The two pole breaker shown here does 

double duty as it also acts as the gener- 

ating unit’s main switch. Heinemann 

Circuit Breakers are unaffected by 

ambient temperatures. They are fac- was ad 
tory calibrated, set, adjusted and her- a 


metically sealed to prevent tampering. | 
; Showing Complete 


Line 





HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Est. 1888 
99 PLUM STREET 





PROTECTION 


TRENTON, N. J. 


only 3 hp. thereby insuring a very high over-capacity 
to take care of extreme plugging loads on 5 hp. motors 
and also to insure long contact life. Suited to applica- 
tions such as hoists, machines, ete... where space is 
premium and long life vital. B/W > Controller Cor 
220 FE. Maple, Birmingham, Mich. 


a 


P. 


TRANSPARENT, FLEXIBLE TUBING 


Seamless tubing extruded in continuous lengths and 
possessing many advantages, such as being virtually 





unbreakable; readily bent, formed or curved to fit 
almost any condition and eliminating weld marks 
and joints. [ends may be easily adjusted to standard, 
flared fittings with the same tools that are used for 
copper tubing. Large diameter tubing with wall thick- 
ness of 0.0625 in. can be threaded with standard 


thread-cutting tools. Sizes from 3%), to 34 in. diam, 
Up to Y% in. diam., with wall thickness of 0.031 in. 
Tubing over 14 in. diam. is stocked in 12 ft. lengths 


Extruded Plastics, Inc., Norwalk, Conn. 


VERTICAL POLYPHASE INDUCTION MOTORS 


Vertical, general-purpose polyphase motor, vertical 
shielded polyphase motor (1 to 20 hp.) and_ vertical 





shielded single-phase motor (1 to 5 hp.) are addi- 
tions to the line of motors. As illustrated, general- 
purpose motor at left and shielded one at right. Com- 
pact, cast-iron frame and cover are designed to give 
added protection to electrical parts, without adding 
materially to the over-all height. Long life assured 
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AN American industry girds for all-out war effort, 
the advertising pages of ELECTRICAL MANU- 
FACTURING—and of similar industry publications— 


take on new significance. 





ved to fit 


eld 


marks Factual, ““down to cases” advertising is the order of 
te this new day! 
Ye Use tor : 


wall mse Now, more than ever before, you will find the adver- 
| standard . 


in. diam. tising pages of ELECTRICAL MANUFACTURING 
— in. bristling with ideas and suggestions that will aid you 
a in your product-making activities. You'll find data on 
materials, metals, parts, equipment and finishes that 
MOTORS meet today’s most critical demands. 
" a You'll discover new methods for speeding produc- 
tion... resourceful “alternates” that help conserve vital 
war materials . . . new ways to hike the efficiency and 
performance of your machines, appliances or equip- 
ment. 
Moreover, advertising today will keep you ap- 
| praised of every helpful engineering, design and pro- 
duction service which cooperating suppliers are mak- 


. ing available in this national emergency. 


Give attention to the ‘ads’. They've joined up in 
the service of America! 
are addi- 
1. general- 


rht. Com- 
ed to give 
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through new punchings and coil shapes, double-end 
ventilation and balanced design. Accurate alignment 
of the motor to the driven unit is assured by machined 
rabbet on the stator frame and base. Rotating weight 
and thrust are solidly transmitted to the supporting 

ca . . . - 5 
base through the lower bearing, which is fitted to a 
one-piece base. Bearings are of the deeply grooved 
type and are encased in machined cast-iron housings, 
All openings are shielded to bar the entrance of chips 
or other falling objects. Accessibility of grease fittings 
allows rapid lubrication without disassembly of the 





motor. Easy to handle, speed measurements are taken 
by removing the monogram cap from the upper end 
shield. Variety of bases available to make application 
and mountings applicable to many situations. 


oun General 
Electric Co., Schenectady, N. Y. 





For E very Insulating Use— 
AMBER MICA PLATE OR SEGMENTS Supplied with strong, flexible, thinned-brass_terininal 


MICA CAPACITORS 


leads and with terminal lugs rigidly anchored to the 


A dependable supply — available in any desired 
quantity—independent of war conditions—in sheets, 
punched segments or parts to blue print specifications. 


All orders receive immediate attention. 
Samples for test purposes will be furnished on re- 
quest—without obligation. Write today. 


NEW ENGLAND MICA COMPANY SB ess 26s 


WALTHAM, MASSACHUSETTS 
New York Detroit Chicago Minneapolis Cleveland 
St. Louis Pittsburgh Los Angeles San Francisco Seattle 


NEW, FREE 
CLEANING 











section, no magnetic materials are employed in the 
manufacture of these units. Commonly employed 
in frequency modulation circuits and automatic tuning 
arrangements where an unusually high degree of sta- 
bility is absolutely essential. In capacitors in illustra- 







tion to right, an unusual silvering process assures the 
permanent adherence of silver to mica which is useful 
for long-term. stability characteristics. Solar Mig. 
Corp., Bayonne, N. J. 


EXTRUDED TUBING FOR INSULATION 


Sleeve insulation, having as its specialized objectives 


For Electrical Equipment Manufacturers, 
Motor Rebuilders Working on War Orders 


resistance to extremely low temperatures (30 to 40 


This new, illustrated, 32-page booklet, describes suc- 
cessfully used, safe, fast Oakite methods for (1) clean- 
ing all types of brass, copper or other metal parts; 
(2) preparing cold rolled steel, brass, bronze for plat- 
ing or other finishes; (3) cleaning aluminum alloy 
parts; (4) burnishing and tumbling; (5) rust removal. 
Write for your copy today! 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 





coo meneame | deg. F. below zero), offers such general characteris- 
MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT is ‘ ; ‘ “729 , 
| tics as high dielectric strength (23800 volts), ten 
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CIRCUIT CONTROL 


SWITCHES 


CAN BE USED IN... 


Signalling Equipment 
DOUBLE POLE 


SINGLE POLE e . e 
elt Te ote a Tce) Communication Apparatus 


* Instrument Panel Boards 
Utility Lighting Systems 
Specialized Lighting Equipment 

maT * Aircraft Circuit Control Systems 


DOUBLE POLE 
eo And dozens of other industrial 


applications where electrical 
control is needed. 





1GAIAI 1GAIA2 1GA4Cl 
We can help you if you'll write to Section Q-2124, 
Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut 
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CERRO ALLOYS for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For se 


iring punch and die parts, anchoring machine parts 
out expensive drive fits, for engraving machine 
jels, stripper plates, chucks, short run forming 


s and other meta!-working applications 


a cae 
CERROBASE (Melting Temp., 255° F.) For repro a 
- Ae 
d ng master p rns, models for electroforming, 
ng machine models, proof casting for forging 


etc. Perfect reproduction of intricate detail 


2 


i> OW RR ee 
m4 ee J filler in bending thin-walled tubing to small. radii. 
- = Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 

other purposes. 


i 
i 


: 


These three low-temperature-melting and expanding alloys 
are helping to speed up production of war materials for 
the Army, Navy and Air Force. 


REPRESENTATIVES AND DISTRIBUTORS 
BROOKLYN, N. Y., Belmont Smeiting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co 
CLEVELAND. OHIO, Die Supply Co. 
DETROIT, MICH., Castaloy Manufacturing Engineers 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporation 
TULSA, OKLA., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX., Metal Goods Corporation 
LOS ANGELES, CAL., Castaloy Manufacturing Engineers 
MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 


CERRO DE PASCO COPPER CORPORATION 


40 WALL STREET : S NEW YORK, N. Y. 









SET 2, 3 OR 4 


RIVETS aT ONCE 
AND WATCH YOUR 
PRODUCTION JUMP! 




















ES... you can double 
and treble your pro- 
duction rate and lower 
production costs at the 
same time, with Chicago 
Multiple Rivet Setters. 
Versatile, automatic 
Chicago Riveters are 
made for a wide variety 
of uses in both light 
and heavy duty types. 
* am e 


Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- 
bly for recommendations 


Chicage RIVET & MACHINE CO. 


9609 West Jackson Blvd., Bellwood, Illinois (Chicago Suburb) 
PO ee im te mh oe ity 
Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke 
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stile strength of 3140 Ib. per sq. in., and an elongation 
factor of 255 per cent. Moisture absorption factor is 
less than 42 of one per cent under 24 hr. immersion. 
Flexibility (resiliency) insures retention of original 
shape and size regardless of heat and cold variations, 
within reasonable limits. Variety of colors in standard 
diameters, 36 in. lengths or coils of 25 ft. minimum 
length. Wilham Brand & Co.. 276 Fourth Avenue. 


New York, N. x 


PLASTIC SHEET MATERIAL 


Processed to produce the etfect of either silver or 
gold and resulting in the mirror-like surface of highh 





polished metal. Average thickness 0.010 in. Dt 
electric constant 5.9. Power factor 0.0415. Dielee- 
tric strength, 16400. Highly adaptable for decorative 
uses as well as a covering for screw heads, cording, ete. 
Slightly translucent and appreciably re-radiant upon 
exposure to light. M. B. Price Associates, 3301 Em 


pire State Bldg... New York, N. vA 


FLUORESCENT LAMP FOR LOW TEMPERATURE 


Designed for operation at a temperature as low as 


O deg. F. These lamps have been developed to fill 
a very definite, although limited need. | Ordinary 


fluorescents function best above 50 deg. F. Supplied 
in only one wattage and color as follows: 40 watt T-12 
medium bi-pin base 3500 deg. white fluorescent lamp; 
1500 hr. estimated life, packed 24 to a standard pack- 
age with marking “LT" 
Salem, Mass. 


Hvgrade Sylvania Corp.. 


HIGH IMPACT-RESISTANCE MOLDING 


Developed to meet the needs of industry for a high 
impact-resisting molding material that can be utilized 
in automatic tabletting machines. Highest impact 
phenolic material that can be molded in this man- 
ner. When molded, it has approximately twice the 
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Temperatures re-" 
corded in test oven 
controlled by Micro 
J Switch equipped Bur 
ling temperature 
you can easily see la 
a8 
oo 
I 
a 
trom the chart th tw did hb tt ‘ai 
a e q1a muc Srrer : 
Herbert S. Burling, President 
253 Springfield Avenue, Newark, N. J. 
In vitally important plants in this and or low limit control; to give 
- other nations fighting for freedom, 2 or 3-step control; to give 
= Burling instruments are controlling floating control with re- 
ve ; ; 
7 temperatures as low as —100° F., as versing control motors; to 
. : ae e Burling odel 
on high as 1400° F. The temperature chart give 2 or 3-speed control you ins: 
° éae er removed 
mn reproduced here shows the extreme ac- of auxiliary motors. oe 
curacy obtained with a special Model ae a ; 
ae P Micro Switch dependability, precise ac 
V-I instrument constructed for labora- : : 
2E ne aT tion, and small size are ideal character- 
; tory use, employing a specia ype J 2 : : 
ie P ii 5 P alas istics in this and hundreds of other 
as W Z-R Micro Switch with .0001° move- ee s 
- iti i process or product applications. The 
ti] ment differential. ; : ‘ ae , 
thumb-size basic Micro Switch weighs 
T\ 
, Burling temperature control instru- only an ounce, yet operates at the same 
ed § ) 7 
12 ments are activated by precision snap point through millions of operations, 
IP action Micro Switches. In the Burling on pressures as low as 114 ounces, and 
eer Model VD-II, for example, two Micro movements as low as .0002”. Listed by 
Switches make it possible to control Underwriters’ Laboratories with ratings 
heating or cooling or both; to control of 1200 V.A. loads, from 125 to 600 
the temperature and give either high volts A.C. 
Micro Switches can be supplied in a wide range of types and housings. 
oh Every engineer should have a copy of our Catalog No. 60. The operat- 


Burling Model V-1 Micro Switch operated temperature control 
shoun with cover removed. The special V-I instrument that gave 





ing principles and applications of Micro Switches are described in 
detail. New Catalog No. 70 describes Micro Switches for aircraft and 


Micro Switch 





t, extreme accuracy recorded in the chart employed a special 
ype WZ-R Micro Switch with .0001” movement differential 


MICRO 


is a trade name 





similar applications. i 
Copyright 1942, Micro Switch Corporation ST ETT LSE Te | manu- 


facture by Micro 
Switch Corpo- 


Chay ess ee 


Manufactured in FREEPORT. Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 





teT EAGLE sotve your 


PROCESS TIMING 
PROBLEMS 





A Complete Line of Timing or 
Counting Relays for Production 
Machines in Machine Tool Appli- 
cations. 


EAGLE SIGNAL CORP. 


Moline, Illinois 









Where the 
standard types 
of Fenwal Ther- 
moswitches 
don’t fill the 
bill, we offer 
the services of 
our engineering : 
staff to design “Specials” such as the represen- 
tative examples above, designed to meet partic- 
ular needs. Compact, rugged, precise, the Fenwal 
Thermoswitch is adaptable to many heat control 
problems. May we have an opportunity to work 
on yours? 


FEATURES—Range—50° to 400°F. 1/10° Differential. Definite vibra- 
tionless break. Practically no Thermal lag. Rating 10 Amp. 115V., 
5 Amp. 230V., also Jumbo 25 Amp. size available. 







_] 
10 MAIN STREET 
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shock resistance of general-purpose phenolics. Good 
water resistance as well as shock resistance. Specific 
gravity 1.36, weight per cu. in. 22.2 gm. Tensile 
strength 5000-5800 Ib. per sq. in., modulus of elas- 
ticity, 10-13 x 10° Ib. per sq. in. Dielectric strength 
at 60 cycles 110-125 volt per mil, volume resistivity 2-3 
x 10% megohms cm. To secure good electrical prop- 
erties the material must be preheated. Bakelite Corp., 
30 E. 42nd St., New York, N. Y. 


POWER CIRCUIT TRANSFORMERS 


Provide 115 volt from 230, 460 or 575 volt supplies for 
operation of lighting circuits, individual lighting for ma- 
chine tools, welding ma- 
chines and other produc- 
tion machinery or for 
smaller devices such as 
motor-driven equipment, 
magnets, controls, relays, 
etc. These indoor air- 
cooled, power circuit 
transformers include ca- 
pacities from 25 to 150 
va, inclusive. Their use 
makes unnecessary the 
installation of complete, 
low - voltage — systems, 





saves copper, conduit, 
installation time and re- 
duces power costs. Self-contained, equipped with 
roomy wiring compartment for primary and secondary 
connections and thoroughly insulated for safety. Jeffer- 
son Electric Company, Bellwood, IIl. 


LATCH-IN ELECTRICAL RESET RELAY 


Designed for aviation purposes and carefully tested to 
withstand vibration incident to such service. The unt 
operates from a brief 1m- 
pulse without the necessity 
of keeping the coils ener- 
gized. Double-pole, double- 
throw contacts are rated at 
6 amp. at 12 or 24 volt, de. 
An auxiliary contact breaks 
one coil circuit. All con- 
tacts are insulated from the 
frame for radio frequency. 
Unit 3546 x 134 x 13% in, 
weight 7 oz. Other contact 
arrangements also available 
as may be. specified. 
Struthers Dunn, Inc., 1335 
Cherry St., Philadelphia, 
Pa. 





MOULDING COMPOUNDS 


Three molding compounds, general-purpose, mace- 
rated fabric-filled, and a special type for electrical 
parts, such as radio condensers, crystal holders, etc. 
The first has a high impact strength and a superior 
surface finish in the molded piece, holding its luster 
and offering good moisture resistance. The second has 
unusually high impact strength for a phenolic. The 
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Manufactured in FREEPORT, Illinois, by Micro Switch 


orporation. oales Ulfices: NeW IOrK, I1cago, DOSTO 
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TURING 


N E W Bearing Metal 


Adapted to Many Uses 








The alloy of the bronze— 

S. A. E. 64 combines all of 

the necessary elements to 

insure outstanding bearing 

performance in practically 
any application. 





Washers, flat pieces or shapes can 
be produced exactly to your speci- 
fications. This includes oil holes, 
grooves, slots, indentations, etc. 
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JOHNSON BRONZE COMPANY 


OL a ee es, 
570 SOUTH MILL STREET - NEW CASTLE, PA. 





UL 
HUA AS 


Pre-Cast Bearing BRONZE ON STEEL was originally 
developed for thin wall, sleeve type bearings and bush- 
ings. Equipment manufacturers were quick to realize 
that the combination of the bearing qualities of bronze 
and the strength of steel enabled them to increase speeds 
and loads... to gain longer life and smoother operation 
. . . greater resistance to shock and to wear. Millions 
of BRONZE ON STEEL bearings in constant operation 


prove this point. 


Manufacturers are now finding many additional appli- 
cations for Pre-Cast Bearing BRONZE ON STEEL. It is 
an ideal metal for washers, stampings or other flat 
pieces such as guide strips on presses and shapers, 
door slides, brakes, etc. For such applications, we 
can furnish BRONZE ON STEEL in rolls up to 400 feet 
in length or as flat strips either plain or graphited. 
The maximum width is 52 inches with their thick- 
ness, 1/32", 1/16", 3/32". BRONZE ON STEEL is an 
ideal substitute for rolled bronze. Write today for 
the complete story on BRONZE ON STEEL. It’s FREE. 
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CMP ACCURACY AND UNIFORMITY 
INSURES MORE PARTS PER TON—MAKES 
VITAL WARTIME STEEL GO FURTHER 


Automatic machines standing idle because of difficulties 
with steel make slowdowns in vital victory production. 
To keep ‘em rolling it takes the right steel for the job— 
precision steel like CMP cold rolled strip. 


Many wartime industries already know the important 
advantages that CMP offers — extras that are real 
helps to the “all out” effort in speeding production. It 
starts with the CMP ability to meet rigid specifications 
and follows through to the consistent duplication of ac- 
curacy and uniformity in coil after coil. For precision 
stamping and drawing, it aids by lessening “throw- 
outs,” assures maximum number of feet per pound to 
give more parts and top production from each needed 
ton of steel. And it keeps costs to a minimum. Worth 
knowing about, don’t you think, for present speed-up 
times and for future peacetime operations? 


PERHAPS CMP CAN HELP You! 


The experience and knowledge of the CMP personnel 
gained by years of analyzing and solving cold rolled 
strip steel problems might hold the answer to your 
needs. Ask a CMP representative for this assistance or 
write, wire or phone Youngstown 4-3184. 






THE COLD METAL 
PRODUCTS CO. 
Subsidiary of 


The Cold Metal Process 
Company 
YOUNGSTOWN, OHIO 
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third offers unusually low power factor (0.07 at 1,000 
ke.) and high dielectric breakdown and fatigue with 
excellent moldability and easy handling. Available in 
natural color only. Durez Plastics & Chemicals, Inc., 


No. Tonawanda, N.Y. 


SOLDER-FLUSHED CONTACTS 


Contacts which have been coated on one side with sil- 
ver solder so that they may be applied directly to 
terminals. 
Contact is 
eee placed on the 
IE, \ CONTACT 

t terminal and 

———— SOLDER-FLUSHED brazed in an 
TERMINAL electric weld 
er, eliminating 
the extra 





operation Ol 
placing a sep- 
arate piece of solder between the contact and the ter- 
minal, thus saving time and reducing production costs. 
Permits brazed joints to be used in contact assemblies 
which provide a 100 per cent bond over the entire 
surface between contact and terminal. Gibson Electric 
Co., 8350 Frankstown .\ve.. Pittsburgh, Pa. 


REVERSE CURRENT CUTOUT 
Weighing less than two pounds, this special aircraft 
cutout provides for the flow of generator current to 





the storage batteries when the generator voltage 1s 
great enough to charge the batteries but disconnects 
the two units when the voltage drops below the charg- 
ing point. Greater accuracy, more current capacity 
and special construction to withstand shocks and vibra- 
tion caused by aircraft engines. Westinghouse Electric 
& Mig. Co., East Pittsburgh, Pa. 


GLASS PROTECTING FILM 


Clear, transparent liquid offering minimum obstruc- 
tion to vision and light; applied by brushing upon glass. 


Continued on p. 126 
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HARDWICK, HINDLE PRODUCTS ARE 
SUBJECT TO HIGH PRIORITY RATINGS 















Like many other fine 
products, they are 
subject also to first 
call by Uncle Sam. 


We are proud of the 
service they are per- 
forming in so many 
defense jobs. 


® 


HARDWICK, HINDLE, Inc. 


Newark, N. J., U. S. A. 
RHEOSTATS AND RESISTORS 


uc 
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SOCKED... 
TRAMPLED... 





ROEBLING 
Wun Lidbber 


PORTABLE CABLES AND CORDS — 





It takes a tough hide to stand up under the abuse of being 
jerked around, dragged through mud, over rocky ground, 
even under cars and trucks. But Roebling Portable Cables 
and Cords have proved themselves in just that kind of 
service—on electric shovels, air compressors, tools and 
other portable equipment. 


First, they have flexible rope-laid con- 

ductors—that mean ease of reeling or ROE 
handling. Then they are carefully in- “ECLAD 
sulated with a tough, high grade rub- 

ber. And finally, they get an outer 

jacket of tough, abrasive and moisture- 

resistant rubber compound. 


ROECLAD — This type has rubber 
fillers and a heavy twine reinforcing 
braid between the core and tough rub- 
ber jacket. For exceptional resistance 
to impact and crushing. 


ROECABLE — This type has jute or 
other fiber fillers served with rubber 
filled tape under the tough rubber 
jacket. For extra flexibility, but less 
resistance than ROECLAD to impact 
and crushing. 


Both types furnished with or without ROECAg 
ground wires, with or without shield- é 
ing as specified. Inquiries should be 
referred to our nearest office. 


OVER 60 OTHER TYPES 


of Roebling Electrical Wires and Cables are 
made in our mills under complete Roebling 
supervision and inspection—from 
copper bar to final reeling or 
spooling. They include: Power 
Cables, Bare Wire and Strand, 


\ROEBLING/ Building Wire, Portable Cords 
and many others. 





JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY + Branches and Warehouses in Principal Cities 
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WHAT'S NEW IN COILS 





Continued from p. 54) 


may be satisfactorily dry on the inside. Complete 
polymerization is obtained with a recently developed 
impregnant now used, particularly in magneto and 
other high-voltage coils, with a definitely longer life 
under adverse conditions. These coils withstand ex- 
tremes of temperature. The dielectric strength is 
exceptionally good and apparently does not deteriorate. 
Such varnishes are made of heat reactive alkyd resins. 
Thinner is driven off when the coil is wound. 

These improvements in varnishes of the synthetic 
type have caused better internal drying than those 
with gum bases, some of which, if not thoroughly dried 
inside, cause corrosion of the magnet wire on dc. 
Most coil manufacturers use vacuum-pressure impreg- 
nation, one manufacturer thus treating all coils, even 
in single lots, unless otherwise specified by customers. 

Coils subjected to severe overloads for small time 
intervals soon fail due to wires, whether textile cov- 
ered or enameled, vibrating internally on ac. unless 
rigidly bound with sufficient solids. Varnishes for this 
purpose may be obtained with a solid content ranging 
from 30 to 70 per cent. Varnishes that are highly 
resistant to corona and other high-voltage effects are 
on the market. 

One coil manufacturer states that varnishes selected 
for his coils must have (a) high dielectric strength; 
(b) high mil build-up; (c) large percentage of solids ; 
(d) the varnish must not cause corrosion on wires on 
de., even when not thoroughly baked; (e) the varnish 
must have long life under “hot” conditions, and (f) 
the varnish must remain flexible over long periods of 
hot and cold expansion and contraction. This manu 
facturer does not recommend the use of melting com 
pounds in any coil made by him because there are no 
longer any binding powers when the coils are hot. 


OTHER INSULATION IMPROVEMENTS 


RINCIPAL dielectric strength in textile insulation 
P is due to the impregnant used. An improvement 
in interlayer insulation is obtained by using impreg- 
nated paper or cloth. Improvements in, and careful 
selection of, interlayer and other insulation tend to 
obviate corrosion of wires in the presence of moisture 
on de., as may occur with fish, red rope, and fiber 
papers. One manufacturer states that he has found a 
special wood pulp paper to be superior to other papers 
for coil purposes, especially in the larger single-wound 
coils, as this paper absorbs varnish to a very high de- 
gree. “We find that the use of this paper, between 
layers and between windings (varnished before using ) 
favors very much varnish cambric insulation.” 

A reported improvement in heat-resisting varnished 
cambric for use in coils is described as follows: “A 
simple test is to bake the cambric at 100 deg. C. and 
test it periodically by bending it 180 deg. over a 1-1n. 
mandrel. Failure occurs when you can see cracks which 
are visible to the naked eye. The ordinary run of 
varnished cambric a few years ago occurred after about 
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Lhis Laboratory 


IS YOUR ASSURANCE OF QUALITY 
- IN ELECTRICAL STEEL 


er: laboratories, like the one permeameter, testing for interlami- 


above, are your assurance that nation resistance, ductility and physi- 


U-S-S Electrical Sheets of uniform cal properties. Similarly, metallurgi- 

quality pass on to your production cal controls also provide means fot 

lines. For example, the Epstein test, maintaining uniform quality, and 

shown at the right, measures the core serve to protect the performance of 

loss of each hft of sheets in accord- your product. 

ance with A.S.U.M. Standard Meth- \re you encountering any difficult 

od A-34 to assure meeting the guar- problems in determining the right WHAT DO ou WANT TO KNOW 
anteed maximum core loss for the steels for your particular jobs? Our ABOUT ELECTRICAL STEEL SHEETS? 
grade ordered. Other laboratory tests engineers will be glad to help you find Chis complete 150-page bulletin on U-S-S 
; li g : | . ‘| | 2 } | : . | se : | | : Electrical Steel Sheets is full of data and char- 
Or quality control May inciude mea- the best solution to these probdlems acteristic curves for engincering use, in deter- 
suring the permeability on a |: ahy without obligation to vou. mining the proper grade of electrical sheet for 


any application. It also contains much engineer- 
ing and general information on the application 
testing, production and use of these sheets 
When you write for your copy, please use your 


business letterhead 


e°'S-S ERECT RPCHRE SEEEL 


for motors, generators and transformers : 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors . Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 
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WHAT IS YOUR PROBLEM? 





Ohio Motors also include Direct current motors, 
Motor Generators and Dynamotors to 300 watts; and 
small aircraft motors. What is your problem? 


THE OHIO ELECTRIC MFG. CO. 


5905 MAURICE AVENUE, CLEVELAND, OHIO 
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0 hr. of baking.” The new product is claimed to with- 
stand about 1500 hr. of baking. Thus its use in coils 
decidedly increases resistance to long-sustained heat, 

In some instances the ends of paper section coils are 
filled with a putty consisting of a heavy synthetic 
varnish with dryer which improves the insulation and 
heat dissipation, as well as the appearance. 

\ molded bobbin is accurate in size, true to shape, 
and has excellent insulating properties and a_ good 
appearance. Moisture, oil, and so forth, cannot enter 
the winding from the core or ends into which latter 
inserts may be molded. 

Plastic coils consist entirely of turns of magnet wire 
and a plastic—core, interlayer insulation, end washers, 
cover, and lead anchors—all sealed together. Even in 
applications involving fine wires, there is no corrosion 
due to the presence of moisture on de. They have 
excellent mechanical strength, electrical insulation. and 
neat appearance. 

\ new reasonably-priced coil of good moisture-proof 
qualities which has shown, by test, an absorption of 
slightly less than 1 per cent. by weight after submer- 
sion in water for 40 hr., has been used successfully 
where considerable moisture is present, as in solenoid- 
operated water valves. A. single piece of insulation 
covers the periphery and ends of the coil and extends 
into the core hole between the winding and the core 
tube. A thick coating of special varnish completes the 
necessary seal. 

One manufacturer shows the relative importance of 
materials and methods of treatment of coils with the 
following ratings for life in moisture: Old method 
old materials, 7; new method—old materials, 50; new 
method—new materials, 70. 

Tests have shown that the use of tape interferes with 
the proper impregnation of random windings and results 
in shorter life. 

\utomatically-produced, specially-processed, chem- 
ically-neutral paper tubes form the bases of precision 
bobbins for high over-all space factor and low cost. 
They offer some definite and worthwhile advantages 
for product improvement. 

Although the idea of using aluminum-wire coils ts 
old, especially of the square-wire field type with turns 
insulated from each other by their own oxide through 
heating, the necessity for light coils has caused the 
production of aluminum-wire coils where lightness 1s 


he 


of the utmost importance. For equal i-R losses, t 
aluminum coil is much lighter than the equivalent cop- 
per coil. Most magnet wire manufacturers supply 1n- 
sulated aluminum magnet wire. Many of the larger 
radio speaker manufacturers are said to use enameled 
aluminum magnet wire in the voice coils of their high- 
fidelity cone speakers because of the lightness of the 
coils as compared with equivalent copper coils. 

With a shortage of both copper and aluminum for 
civilian use, it will be interesting to note what substi- 
tutes, if any, will be used for the coil conductor and 
what new coil problems may develop. 

The emergency use of silver instead of copper, be- 
cause of the plentifulness of the former and the scarcity 
of the latter, regardless of difference in cost, has been 
discussed in connection with bus bars and other heavy 

‘Continued on p. 112) 
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Latest Dat 
Electrical 
Materials, Dest§ 


Production... 


Yours for the Asking? 


Electrical contacts control the surging power of 
billions of horsepower . . . on land, in the sea, and 
in the air. Mallory has been the nation’s head- 
quarters for contacts and contact assemblies for 
more than 20 years... while Mallory: engineers 
have dev eloped i improved contact asnnesials, new 
contact designs and high-speed production tech- 
niques for turning out better electrical contacts 
faster, at low cost. 


The new Mallory Contact Catalog offers you more 
than 50 pages of useful data... a factual digest 
of many man-years of electrical and metallurgical 
research. Here are a few features of this informa- 
tive, illustrated book: 


1. How To Select Contacts—electrical, mechani- 
cal and economic factors. 


2. How To Design Contacts—both standard and 
special types. 


UNITTED STATES STE 


= 


3. Mallory Contact Materials—chemical and 
physical properties and typical applications of 
tungsten, molybdenum, fine and coined silver: 
alloys of silver, platinum, palladium and gold 
(E Ikonium Series); powdered metal alloys, cop- 
per, silver and other metals (Elkonite Series); 


Mallosil facings; Mallory Inlay and Overlay 
Metal; and Mallory 8 CC Metal. 


4. Availability Table for Contact Materials. 


5. Mallory Individually Fused Type Contacts— 
a new development. 


6. Mallory Complete Contact Assemblies—to 
speed your production. 


7. Mallory Alloys for Current-Carrying Springs. 
8. How Mallory Develops and Produces Contacts. 


9. Contact Application Index—to make it easy 
for you to refer to products you manufacture 
or consider manufacturing. 


Write us today on your company *s stationery for your 
copy of this new complete Mallory Contact Catalog. 


@ P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA «© Cable Address—PELMALLO @ 
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CONTINUOUS OPERATION 
LOCALIZED HEATING 
UNIFORM TEMPERATURE 


Typical method of installing screw-in 
type Calrod immersion heaters, with 


thermostats, in process machines 
ik APFLY a thermoplastic solution to paper, the 


Standard Process Company, Chicago, uses a machine 
equipped with G-E Calrod heaters, thermostatically 
controlled. Successful and constant operation requires 
that the solution be kept at 275 F. 


Six heaters melt the solution. Seven maintain the storage 
tank at 275 F. Seven more assure constant flow by keep- 
ing the temperature 275 F in the fountain. Three more 
keep the rollers and blades warm. 


Made Possible with Electric Heaters 


It is this localized heating that assures continuous opera- 
tion. No stopping the machine because the solution cooled 
along the line. Calrod heaters and thermostats maintain 
the correct temperature throughout the whole process. 


Sheath temperature up to 1500 F can by obtained with 
Calrod heaters, providing conveniently and inexpensively 
the highest heat obtainable from an insulated heater. 


Ratings and finishes for practically every job where 
metal surfaces, soft metals, or liquids need to be heated. 
Catalog GED-650B gives prices, and information on how 
you can apply Calrod heaters to your machines. For your 
copy, write our nearest office. General Electric Company, 
Schenectady, N.Y. 


GENERAL 


ELECTRIC 


676-20-8709 
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AUTOMATIC MACHINE CONTROL 





Continued from ae | 

out of the rotor circuit to bring the motor up to higher 
speed. If motors are to be operated in this wavy it 
means that the slower speed operations must be per- 
tormed with resistance in the rotor circuit to keep the 
speed down. This is poor practice due to the inherently 
poor regulation of wound-rotor motors on reduced 
speed and the use of this type of motor on evele con- 
trol is not generally emploved. . 

With squirrel-cage motors, speed changing involves 
the use of multi-speed motors with magnetic pole set- 
ting control which may be changed by the actuating ele- 
ment to give the pole combinations for the desired 
speed of pre mluct operation. 

\nother means of speed changing, applicable for use 
with any type of motor, is by the use of magnetic 
clutches and gears. [If the motor is running at normal 
speed, the energizing of the clutch, by contacts on the 
actuating device, will cause the clutch to shift and en- 
gage a sct of speed increasing gears. 

When speed changing is an important feature of cycle 
control, the use of de. apparatus is to be generally rec- 
ommended due to the ease with which speed changes 
may be effected as well as the satisfactory performance 
under dynamic braking. 

Deceleration, the reverse of acceleration, is ac- 
complished by the same type of functional elements as 
are emploved for acceleration but arranged to produce 
the reverse effect. Thus, on de. motors the functional 
element cuts out field resistance. With the multi-speed 
motor the magnetic pole changing switch rearranges the 
pole grouping for a slower speed. 

Reversal of rotation of de. motors ts accomplished 
by a change in the direction of the current flowing 
either through the armature or through the fields. This 
change must not be made in both the armature and the 
held circuit; this would not produce a reversal. Chang- 
ing the direction of the field current has the advantage 
of requiring much less current-carrying capacity than 
would be necessary if the armature current were 
changed.* 

For the reversal of squirrel-cage motors it is neces- 
sary to change the relative connection of two of the 
motor leads. The reversing switch for this arrangement 
must, of course, carry the full motor current. 

Reversal is often brought about by the action of limit 
switches which, in discontinuing the flow in one direc- 
tion establishes its flow in the opposite direction. Such 
an arrangement is frequently employed upon machines 
of a reciprocating nature, planers, milling machines, 
etc., So as to initiate and maintain a constantly operating 
reversing service of a motor or solenoid. This involves 
the use of two double-throw limit switches the move- 
ment of which is actuated by adjustable dogs, or stops, 
on the traveling table of the machine.7 

Drives of the de. variable-voltage type which employ 
an independent, separately-excited generator to supply 

* See “When Product Performance Calls for Reversing Mo- 
tors,” August 1940. 


+See “When Travel of Machine Parts Must Offer Control 
Impulses,” November 1939. 
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SPRING NEWS 


100% LOAD TESTING 


LENGT 

The gradient of most springs is 
susceptible to precision control 
making possible a simple conver- 
sion in the testing method. For 
example, if the specified load tol- 
erance is A P then the corres- 
ponding length variation is A L. 
This means that we can apply a 
fixed load P, measuring only the 
variation in L. P.S. Hunter uses 
only 75’, of the allowed tolerance 
range in 100°, testing. 


AA LL 


... Fortunately for you, our testers have 
no pity. Certain springs, such as these we 
make for an electrical equipment manufac- 
turer, require 100% load testing each in- 
dividual spring checked against specifica- 
tions. There’s a hitch to it. Accurate testing 


must run in the same race with mass pro- 


duction, for speed today is the essence of 


all orders. To make 100% testing practical 


HUN 'TE HR 


SCence iw Springs 





mustered out 


Hunter had to develop its own line of test- 
ers. Principal features are an amazingly 
true-sliding bearing to prevent wobble, and 
ultra high frequency vibration to eliminate 
frictional drag effects on gauge readings. 
The Hunter spring tester is heartlessly im- 
partial, accurate, fast... shows you once 
again that there is much more to spring 


making than winding a “hunk of wire. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
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metal finishing—Z7s¢é 
CHROMALOX 


ELECTRIC HEATING UNITS 


Electric heat with Chromalox units is particularly 
desirable where heat is used in the application of 
metal finishes, since it removes fire hazard. Another 
special advantage is the accurate temperature control 
possible only with electric heat, producing uniform 
finish and eliminating spoilage. The illustrations 
below show a few of many ways in which Chromalox 
electric heating units are rapidly being adapted to 


metal finishing. 
CLEANING and 
—— DEGREASING TANKS 


Solutions for cleaning or de- 
greasing metal parts quickly 
deposit a layer of sludge in the 
bottom of the tank. This nat- 
urally serves to insulate the 
bottom against heat applied 
beneath the tank. Chromalox 
portable immersion heaters de- 
feat this effect by being placed 
on top of the layer of solid 
matter. A three-heat switch 
often meets all control needs, 
or thermostatically operated 
switch can be used, requiring no 
attention. These heaters come 
in many types and capacities. 


PAINT DIPPING TANKS 


Cold will thicken most finishes, 
not only using excess material, 
but causing failure of the finish 
to adhere uniformly to the sur- 
face to be finished. The simple 
remedy is a Chromalox immer- 
sion heater of standard type, 
which maintains the correct vis- 
cosity in the paint or enamel, 
and insures ideal and uniform 
results. The degree of heat 
needed is not high, and a heater 
of the required low capacity 
avoids all possibility of over- 
heating the finish. Control may 
be either manual or automatic. 


DRYING OVENS 


are easily heated to the correct 
temperature for the purpose, 
by standard Chromalox oven 
heaters, whose construction sets 
up a gentle circulation of warm, 
dry air. These units are built in 
various sizes and capacities. 
Chromalox blower type air 
heaters are also used. Standard 
strip heaters too can be mounted 
on sides or bottom of the oven 
for even distribution of heat. 


The Wiegand staff of electric heating experts will have the right 
answer to your particular heating problem. Tell us the condi- 


tions. The coupon with your letterhead, brings the Chromalox 
Book of Electric Heat. 


EDWIN L. WIEGAND COMPANY  ‘ 


7530 Thomas Bivd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 
ON ia pce Sel a in ak rd . Position... 
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the current to the motor accomplish reversal by chang- 
ing the direction of the current in the fields. Each field 
circuit is provided with an adjustable rheostat so that 
the field strength on the circuit used for forward rota- 


tion of the motor may be greater or less than on the 
circuit for reverse rotation thus combining, under con- 
trol of the reversing switches, speed adjustment as well 
as reversal. 

Braking is incorporated into the cycle control when 
it is necessary that a motor shall be brought to a posi- 
tive stop and, in some cases, that it be retained in posi- 
tion, in other words, a combination of braking and hold- 
ing. The principle forms of braking employed are 
classed as dynamic and plugging, dynamic braking be- 
ing used mainly in connection with de. motors and 
plugging with those operating on ac. 

Dynamic braking consists of the introduction into 
the motor armature circuit of a bank of resistance to- 
gether with a transfer of connections so that the motor, 
instead of receiving energy, is temporarily transformed 
into a generator and, as it then pumps current into the 
line, it becomes so overloaded that it ceases to rotate. 
By graduation of the amount of resistance thus intro- 
duced, braking or stopping of the motor may be as 
gradual as desired or it may become _ practically 
instantaneous action, 

Plugging consists of reversing the connections to an 
ac. motor so as to establish an opposite rotation. \When 
plugging is applied to a motor, the tendency to turn in 
the opposite direction first brings it to a stop. But if 
no provision otherwise were made, the motor would 
at once start to run in the opposite direction which 
would defeat the object of braking. This objection is 
overcome by the use of a plugging switch, driven by 
the motor, which, as soon as the motor connections are 
reversed, opens the reverse line contactor at the correct 
moment to keep the motor from re-accelerating in the 
opposite direction. 

Braking by both of these methods is very essential in 
many types of cycle control when it is imperative that 
any process being performed by the motor when run- 
ning in one direction shall be brought to a dead stop 
before rotation in the opposite direction is initiated or 
when the motor must be practically instantaneously 
stopped. 

Mechanical brakes are also used for motor stopping, 
mostly on large industrial specifications rather than in 
connection with the ordinary cycle controls. For such 
applications as hoists and cranes, they are used not only 
for stopping the motor but for holding it in position to 
prevent overhauling of the cable while it is carrying a 
load. They are also used in products where it is neces- 
sary to prevent any continuance of action that might 
be caused by overrunning of the machine parts due to 
their inertia. 

The mechanical brake consists of a solenoid which, 
while the motor is in operation, causes a set of shoes 
to be lifted from a disc on the main shaft thus leaving 
the rotor free to turn. Since the coil of the solenoid 1s 
energized from the motor leads, it is clear that disrup- 
tion of the motor current will de-energize the solenoid 
and, when this occurs, the shoes “set” on the face of 
the dise and lock the rotor in position. 

Relays, according to the Nema definition, are devices 
made operative by a variation in the conditions of one 
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electric circuit to effect the operation of other devices 
in the same or another circuit. In connection with evele 
control, relavs are used for the actuation of many of 
the functional elements as well as for the protection of 
the same. In view of the many functions that can be 
performed by the use of relays, it will be seen that they 
play an important role in evele control. Relays are also 
used in connection with line wiring, instruments and 
innumerable functional operation and protective pur 
poses but the following brief summary covers the prin 
ciple types of relays that are commonly employed in 
connection with evele controls. 

\ current relay is one that functions to effect closing 
or opening of a circuit at a predetermined value of the 
current flowing through it and the construction of the 
relay determines whether this functioning shall take 
place under conditions of overcurrent or undercurrent 
The overcurrent relay, as its name implies, functions 
when the current exceeds the determined value and is 
generally emploved for the protection of a motor against 
currents that would be harmful to the windings. This 
is accomplished by opening the holding circuit to the 
magnetic switch which controls the motor and thus 
causing It to open and consequently stop the motor. 
The operation of this type of relay may be instantaneous 
or it may be constructed to carry heavy overloads for 
short periods when such volume of current exists for 
a time too short to cause damage. It also functions on 
sustained overloads of a lesser volume but which if long 
continued would adversely affect the motor windings. 
Such relays are classed as time delay. 

Overcurrent relays are also emploved in connection 
with two motors which are used for performing the same 
operation but in which the power demand may vary 
under certain conditions. When the first motor is sub- 
jected to an overload, the relay acts to initiate starting 
of the second motor which gives additional power to 
carry the heavy load while it lasts. 

The voltage relay functions in case the voltage exceeds 
or is less than a predetermined value. In connection with 
evcle control, the voltage is most generally used in the 
form of ano-voltage relay which, upon failure of current, 
opens the circuit to the motor and stops it. This provides 
protection for the motor as it cannot then be started, 
upon resumption of voltage, until the usual starting func- 
tions have been performed. 

Ditferential relays function by reason of a difference 
between current, voltage, ete. They are sometimes 
known as ratio balanced, biased or percentage differen- 
tial relays. 

Temperature relays are operative on a change in the 
temperature of ovens, liquid heaters, metal heating ele- 
ments and all such applications as may be adversely 
effected by a temperature above or below that for which 
they may be set. Since a large variety of industrial 
processes involve the use of heat, and its accurate con- 
trol, temperature relays are very largely employed in 
cycle controls for the performance of all kinds of 
processes. 

Delayed time relays are introduced into circuits to 
effect a delay in the action of the element with which 
they are used. Thus, when the actuating element has 
effected the starting of a functioning element, it may be 
desired that another function connected with it should 
not begin until after the elapse of a few seconds. Such 
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BUILT BY ELECTRIC SPECIALTY CO. 


If you want to know what happens on some ships when 
emergency radio equipment is needed, take a good look at 
this SSSP-equipped combination machine. A dynamotor is 
designed to operate from a 12-volt storage battery and to 
deliver 575 volts D.C. for the operation of an emergency radio 
transmitter. An inductor type high frequency alternator is 
designed to deliver 500 cycles for modulating the transmitters. 
And the shaft upon which this machine depends is mounted 
on 0S Bearings designed to carry combination radial and 
thrust load in either direction. Where performance relies upon 


extreme accuracy, SS Bearings are always a part of the job. 


SISIP INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


BALL AND ROLLER 
BEARINGS 
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OF THE VITAL SERVICES 


CUT FieLe 
PERU'S 


are performing in industry 


as seals to prevent oil leaks: 


<- as oil washers acting as oil reservoirs 
to adjacent bearings; 


3. for dust and mud exclusion: 


4. as wicks used as a lubricating medium 
for bearings; 


». as daubers to place grease on sheets: 


6. as wipers to scrape grease or chemi- 
cals from metal sheets: 


La 
(. to polish metals, glass and plastics: 
8. as vibration dampeners; 


9. as sound deadeners; 


10. 


for insulation against heat or cold. 


Cut Felt Parts are vital factors in the efficient and 
economical operation of practically all forms of 


machines. In the nationwide drive for greater pro- 


duction the importance of Cut Felt Parts is being 
more fully recognized. Helpful, factual Data Sheets 
are available, and capable Sales Engineers will be 
glad to consult with you when you are setting up 
your blueprints. 


For best results, buy quality! 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 


Sales Offices at New York—Boston—Chicago—P hiladelphia 


Cleveland—Detroit—St. Louis—San Francisco 
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delayed functioning may be controlled by mechanical 
timers or by the use of dash pots by which the move- 
ment of a plunger is temporarily retarded. 

Pilot lights are much used in connection with cycle 
controls where any considerable number of operations 
are involved, a separate light being installed in connec- 
tion with each functioning element so as to show just 
which operation is being performed at any given time. 
ach lamp may glow only while the operation is in 
progress or they may be so connected that they will 
glow as they are energized and continue to shine until 
the end of the cycle thus clearly indicating at any mo- 
ment just how far the cycle has advanced. Such lights 
are also used to give notice whenever any operation 
fails to pre yperly function. Progress lights are obtainable 
with color caps in various colors, green, blue, amber, 
etc., while the red is reserved for danger signals.* 

The lamps with which pilot, or indicating, lamps are 
adapted are usually made for low voltage, such as 24 
volts, but they are provided with integral resistors so 
that they may be connected directly on power or light 
circuits up to 250 volts. 


* See “27 Motors on This Defense Product,” November 1941. 
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Should the use of silver in coils 
ever be contemplated, the following should be con- 
sidered. 


electric conductors. 


Relative numerical values of some properties of sil- 
ver and copper are: 


Ag/Cu 
SRY NR) Nand ascetic suede 1.18 
Volume resistivity (p) ............. 0.942 
ete RE CE) os ca ss dae eee es 0.367 
Thermal conductivity .....6.sc00s% 1.08 


The equation for the i-R power input per cc. ot 
electric conductor carrying constant current 1s 


P 7 
, c, d watts per cu. cm., 
\ S dt 
whence 
dT, 1 WE siaite 
: . (initial) deg. C. per sec. 
at s Cy d 


It follows that, for equal current densities (i/s), 
dT ose 0.942 


Ries EAS, 

dT ocu 0.307 x 1.18 
that is, a silver-wound coil would tend to heat 2.13 times 
more rapidly than an otherwise equivalent copper- 
wound coil. 

Whereas, a silver-wound coil eventually might become 
no hotter than a copper-wound coil, the former would 
become so much hotter than the latter over a usual rela- 
tively small time interval in intermittent service as to 
injure the insulation of a heavy-duty coil designed ex- 
clusively for intermittent use to replace an otherwise 
equivalent copper-wound coil. 
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1 “Change Please !" 


sane. Now! Sales Tax Tokens of sudden repeated impacts without damage. Wear — 


stubbornly resists wear and abrasion. Fabrication — can 
National Vulcanized Fibre be machined, fabricated, stamped with ease. Printing 
“ Qe i and Embossing — lends itself readily to these processes. 


iC. s Perhaps it is the material you are looking for. No 
G hange from hard-to-get metals and certain ; 





: : ; matter how unusual your problem may be, we are inter- 
plastics — release of vital materials for all-out : : a F : : 

af ; : ested in working with you. Our engineering and 
war effort . . . that’s the imperative need today. nee : . as 
at ; att : 9 research facilities are at your disposal. Wire, phone 
In this vital changeover, available National \ ulcanized : 


or write us. 


Fibre is now being used for Sales Tax tokens by several 













Available National Vulcanized Fibre now being 


Himes states. Other uses, which release needed materials, are: OE peer e Fans nae ei 
: . . nr i AUG 
pper- identification tags and markers of all types. The char- Seal Bibve Maal: 


book profitably. 


acteristics which make National Vulcanized Fibre perfect 00) 
Write for free copy 





come for these uses are: Lightness about one-half the today. 
° ] . ® . ~ 7 
vould weight of aluminum. Strong—one of the strongest 

rela- 


materials per unit weight known. Tough — can absorb 





oe NATIONAL VULCANIZED FIBRE 
WILMINGTON DELAWARE 
RING Offices in all Principal Cities 


y/ Bi t Pe | 


Better Lighting Keeps 
War Goods Moving 








A 400-watt high intensity Mercury Lamp installa 
tion in important warehouse, using Edwin F. Guth 
Company fixtures and Jefferson Transformers 


Jefferson 
Transformers Selected 


For Outdoor or Indoor for Peak Mercury 


Service — Single and 
Two-Lamp Transformers 


Bulletin 401-ML contains 


complete descriptions Lamp Performance 


illustrations and data on 
transformers for 250 
watt and 400-waett 


lamps—single lemp and Correctly designed and coordinat- 
tnd oudoor (weather, ed to govern the current through 
preal) sevice the starting and operating cycles 

of mercury lamps, Jefferson Trans- 

formers more than meet the most exacting require- 
ments. They insure maintained high efficiency and 


are built to traditional Jefferson standards of quality. 


Tested and approved by Electrical Testing Labora- 
tories of New York, they are listed also by Un- 
derwriters’ Laboratories, Inc. and carry the Under- 
writers’ Re-examination Service Label. Indoor and 
Outdoor types are made in all standard capacities. 


To be sure of top mercury lamp lighting results— 
specify Jefferson Transformers. 


JEFFERSON ELECTRIC COMPANY 
BELLWOOD (Suburb of Chicago) ILLINOIS 


Canadian Factory: 60-54 Qsler Avenue, W. Toronto, Ontario 


x Sin « 


ae 





TRANSFORMERS 
For Mercury Lamps 
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CIRCUIT-SELECTING SWITCHES 





Continued from p. 69 


wattneters, frequency meters, power factor meters. 
temperature indicators and similar types of instruments 
may be handled by these switches. 

Control switches may be used to handle electrically- 





P. R. Mallory 





Oak Mfg 


OUBLE-CONTACT, rotary switch (A) designed 
for wave change, tone and tap applications, 
accommodates 12 terminals spaced at 30 deg. Con 
tour of cam provides positive indexing action. Multi 
gang unit (B) incorporates double, rolling-ball type 
indexing, and is available with fixed or adjustable 
stops. Average contact resistance (clip to clip) is 
3 milliohm. 





Cutler-Hammer A B 


General Electric 


RUM-TYPE selector switch (A), designed to provide 

functions which are equivalent to a 2 or 3-button, 

push-button station, is useful on motor-driven machine 

tools, etc. Unit (B), rated at 600 volts ac. or dc., performs 

the functions of a momentary-contact, start-stop, push- 
button station. 


operated circuit breakers, motors, rheostats, ete. Cir- 
cuit breaker and motor control units are arranged for 
single-pole, double-break action, while rheostat units 
are of the single-break type. The spring return ar- 
rangement consists of a torsion spring which returns 
the switch to its normal position when the handle is 
released. On circuit breaker applications, control re- 
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WESTON 


Laboratory Standards ... Precision DC and AC 
Portables . . . Instrument Transformers . . . Sensi- 
tive Relays ... DC, AC, and Thermo Switchboard 
and Panel Instruments . . . Specialized Test Equip- 
ment ... Aircraft Instruments . . . Light Measure- 
ment and Control Devices ... Exposure Meters... 
. . . Electric Tachometers . . . Dial Thermometers. 
Weston Electrical Instrument Corporation, 582 
Frelinghuysen Avenue, Newark, New Jersey. 
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APRII 





1942 


“There’s magnet 
wire that can 
take it’! 






















As magnet wire is forced into 
narrow slots when winding 
armatures and stators, its enamel 
covering must be tough to 
stand the punishment. Acme 
Magnet Wire can take it! 


This is due to the use of 
enamel of special formula de- 
veloped in the Acme plant 
during many years of study of 
the manufacturer's problems. 
Acme quality is production's 
first aid! Acme Enameled 
Magnet Wire is also Available 
covered with cotton, silk or 
thin abrasion-resistant paper. 
Samples for test 
sent on request. 
Please give gauge 
and type. 





Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


PRODUCTS 





MAGNET WIRE—VARNISHED INSULATIONS—COILS 





MOSTLY METAL OR MOSTLY GLASS... G.E. 
MAKES ALL TYPES OF MERCURY CONTACTS 


Regardless of what type mercury contact you need, General 
Electric makes a complete line to fill every requirement. For 
example, here are two: 

1-THE NEW “BUTTON” TYPE Kon-nec-tor, at the left, uses a mer 
cury-to-mercury contact. It is largely metal and lends itself to 
many types of use because of its unique compact size. 


2-THE LOW PRICE GLASS Kon-nec-tor, at the right, is of the 
single-pole, single-throw type with a mercury-to-metal contact. 
Handles up to 5 amperes. 


For further information about G-E Kon-nec-tors, write or wire 
the address given below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL 3 ELECTRIC 


410 EIGHTH STREET, HOBOKEN, N. J. 


USE MERCURY CONTACTS . 
SPECIFY 


CO) te (0) 8S 
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lavs are usually interposed between the control switch 
and the closing solenoid of the breaker in order to 
handle the heavy currents that night be drawn. 


STEPPING SWITCHES ARE FAST 


HERE tinnung is of critical importance in auto- 
WV) matic circuit selection control, — stepping 
switches are generally employed. One form, designed 
for either automatic or remote controlled operation, 
consists essentially of one or more wiping springs, 
mounted on a shaft which is moved by a pawl-and- 
ratchet mechanism. This mechanism is actuated by 
an electro-magnet which responds to momentary im- 
pulses of current. At each impulse, the pawl engages 
the ratchet, moving the wipers one step forward over 
a bank of contacts and simultaneously switching all 
legs of the connected circuits. Where remote control 
is empleved, impulses may be transmitted by a push- 
button, a dial, or other impulsing device. For auto- 
matic Operation, interrupter springs are mounted on 
the switch and connected into the operating circuit. 
Wipers and bank contacts safely carry 3 amp., ac. or 
de., when at rest. 


This switch is supplied in several models which in- 





Automatic Electric 


i by an electromagnet, stepping switch 

A) utilizes wiping springs which are fixed on a 

shaft controlled by a pawl-and-ratchet mechanism. 

Can provide high-speed, remote-controlled selection 

from among 10 circuits or less. Two-motion switch 

B) permits any desired circuit to be selected from 
among 100 circuits in 2 sec. or less. 


corporate variations of the basic design. One unit, 
arranged to provide high-speed, remote controlled selec- 
tion from among 10 circuits or less, is reset by closing 
a circuit to a separate release magnet which returns the 
wipers instantly to their home position, off the contact 
bank. Maximum operating speed is 35 steps per sec. 
Another unit, which may be self or remote-controlled, 
has double-ended wipers which are rotated in one di- 
rection only over a semi-circular bank of contacts. This 
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tion, AGNER motors may be broadly divided into these motors will not permit the flywheels to deliver Single-Phase Wound-Rotor 
TT three general classes: polyphase, single-phase, and enough of their stored energy during the punching " 
GO Tr : : : : . : . - - 
Sos girect-current- The following outline shows the vari- oF drawing operation. For these applications Wagner Repulsion Start (1/8 to 15 hp) 
and ous subdivisions and the Wagner type letters which builds RP-6 motors with high-resistance rotors. Dur- For single-phase circuits there is no better motor 
l by apply t° them. ing the working part of the cycle, the motor speed than the Wagner RA repulsion-start induction motor, 
i1 ; 1 Polyphase drops considerably and allows the flywheel to do its which starts as a repulsion motor with high starting- 
: ° 
ish-resi “e ; > ai >.7 ; 
i - Squirrel-Cage Rotor work. High resistance rotors - also used in RP-7 torque and low starting-current, and, upon approach- 
1. Low resistance Type RP-1 (1 to 50-hp) een motors, which are used on low- ing operating speed, is automatically converted into 
Over 2. High reactance Type RP-5 speed elevators, hoists, dumb walters, etc. an induction movtor. With few exceptions, if single- 
r all 3. High resistance Type RP-6, RP-7 phase current is involved, the RA motor is the logical 
, s choice. 
Itrol B. Wound Rotor Polyphase Wound-Rotor 
1. Low resistance Type RS ° 
ush es co Low-Resistance (1 to 250-hp) 
2. High resistance Type RT Single-Phase Wound-Rotor 
ULO- 3. Synchronous Type RN There are two reasons for the existence and applica- 
on tion of motors of the Wagner type RS. First, since the Repulsion-Induction (1 to 5-hp) 
‘aus 2. Single-Phase rotor winding is connected to slip-rings making it ae, i . 
ult, A. Wound Rotor ; . . : : Filling-station compressors are often operated in cold 
easy to connect a high external resistance in the rotor — 2 
or 1. Repulsion start Type RA Se Lae ; : . locations under weather conditions W hich congeal the 
; : Od . circuit, it 1s possible to obtain extremely low starting- oe 
» Repulsion-induction Type RG ‘ ‘ aie : oil in the compressor crankcase and may increase the 
currents without impairing the running performance. mace : 
s sa ; i : . : : : load until it is double its normal value. For such ap- 
B. Squirrel-Cage Rotor Second, by introducing resistance in the rotor circuit F : 
11) ; » : a . e ceo : ; plications Wagner produced the RG motor W hich is a 
Bi Capacitor-start Type RK of an RS motor it is possible to obtain speeds from brush-ridi hi sth i limi 
: cae . . aS , rush-riding machine with a squirre -cage to imit 
2. Split-Phase -start Type RB 50 to 97% of synchronous speed. This method of speed ; . ae ’ : 
E : : . the idle speed. This type of motor will carry any load 
control is satisfactory when the load is constant. For eae i ees ; ‘ 
mre which it can start and is ideal for filling-station com- 
erent speeds on applications where the re 
pressor applications. 


obtaining diff 
load varies, Wagner re 
RD ; et 
squirrel-cage multi-speed 
may be obtained with two, three, 


commends the use of polyphase 
motors, type MRP, which 
or four speeds. 


3. Direct-Current 
A. Wound Rotor 


1. Compound-W ound Type 
Single-Phase Squirrel-Cage-Rotor 


r-Start (1/6 to 1-hp) 


ive situation Wagner 
rt in- 


Capacito 


r to meet 
RK motor, 


a competit 
which is 4 capacitor-sta 


|-Cage 

400-hp) Polyphase 

mplicity, rugged construction, and High-Resistance (4 

1 motor is the most popular type 

t has sufficient starting- The air-conditioning industr 
tors which must have highe 


d blowers, mo 
lower starting-currents than can be 
For such ap 


motors. 
loped. The characteristics 
and exceptionally 
The cheapest type 


Polyphase Squirre 
Low-Resistance (1/6 to 


Wound-Rotor 
In orde 
0 to 100-hp) builds the 


y sometimes requires duction machine. 
r starting-torques and 


obtained in 004 Single-Phase Squirrel-Cage-Rotor 
Split-Phase-Start (1/20 to 1/3-hp) 


Because of its si 
low cost the RP- 


d in industrial plants. I 
machine tools, fans an 
mpressors, and 


use 
torque for operating 


centrifugal pumps, some types of co 
plications the 


squirrel-cage 


r RT motor was d 
is the RB 


eve 
of single-phase motor 


many other kinds of machinery. 
Wagne 
- of unusually high starting-torque 
Polyphase Squirrel-Cage low starting-current are accomplished by using 4 
High-Reactance (1-1/2 to 125-hp) high-resistance secondary winding which is perma- split-phase machine. It is recommended for applica- 
nently short-circuited. tions where the starting duty is light and the period 
: of acceleration is short. The RB-5 (1/6, 1/4 and 1, 3-hp) 
is a special service motor intended for washing ma- 
te only for a short 


which opera 
ntervals. T he RB-5 motor 
ontinus 


chines, mangles, etc-, 


d-Rotor 
period of time at infrequent i 
on jobs which operate ¢ 


Some applications require motors of higher starting: 
torque than obtainable in RP-1 motors. Typical ex- 
hers, plunger pumps, belt conveyors Polyphase Woun 
air compressors, large re- S h (7 1/2 200 h ) 
nchronous \/~ to - 
y Pp should not be used 


amples are crus 
For such applica- 
-Weichsel” motors, type ously: 


starting under load, large 


ry, mixers, etc. 
nous “Fynn 


Wagner Synchro 





frigerating machine 
tions Wagner builds a high starting-torque motor 
with high-reactance rotor, known as type RP-5. RN, differ from conventional synchronous motors in 
that they have starting characteristics like RS motors, ‘ 
Polyphase Squirrel-Cage do not have separate exciters, and have simple starting Direct-Current Wound-Rotor 
. 150-hp) = bon ve aoe - —_ a * inetale Compound-Wound (1/6 to 3-hp) 
ere power factor needs correction because it not 
es the Wagner also builds direct-current type RD motors, 
e locations. 


rc factor but also handl 
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SEND FOR FREE 
BULLETINS DE. 
SCRIBING WAGNER 
MOTORS 













To 
ul Ty 
aL Tee see 
g ett T ee Type a om 
lds) ate) 
ge 


lia) tts Motor 
ae Wound-Rotor 


STS tir) vee - 
bd 
pe RN Fynn-Weichsel 


ia 
ANSFOR rr “ 
RS Mae LT a Ps * 
r 
" , 
ype RT Polyphase 


are IYrel tts] Moto 
id 








SIGNAL ELECTRIC MFG. CO. 





118 








Hee 








CONDUCTION SERIES WOUND AC-DC 
1/300th TO 1/10th H. P. 
INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


In applying a motor to a new or an old 
product you must have, above all, correct 
engineering as it relates to your specific 
application, plus dependability and right 
price. 


There are no stock types in SIGNAL 
Motors. Every application is considered 
special and the motors are built accord- 
ingly, whether the quantity involved is a 
sample or many thousands. 


That is the reason SIGNAL is recognized 
as a specialist in the small motor field. The 
motors are developed to meet your par- 
ticular needs. 


SIGNAL has been suc- 


cessfully producing frac- 
tional horsepower motors 
for others since 1892. We 
can do it for you. . . what 
are your requirements? 


MENOMINEE, MICHIGAR 


Offices in Principal Cities 


bank, which may have 3 or 4+ levels, provides 11 con- 
tacts in each level, giving a capacity of 10 circuit paths 
in addition to the home position, or 11 paths where 
the switch is used as a non-homing unit. To reset the 
wipers to their normal or home position, a self-inter- 
rupting magnet circuit is closed through a pair of “off- 
normal” springs which cause the wipers automatically 
to step to the home position, where the magnet circuit 
is opened at the “otf-normal” springs. 

\ 25-point stepping switch, which operates in a 
manner similar to the above unit, is available with 
from one to 6 levels. On this switch, for resetting the 
wipers to their normal position, operating current is 
placed on all contacts, except the home contact, on one 
level. \ bridging type wiper, passing over the con- 
tacts on this level, picks up the current and supplies it 
to the magnet until the wiper reaches the home con- 
tact. Wath remote-controlled operation, the maximum 
operating speed of this switch is 36 steps per sec., 
while with self-cycling operation, the average speed is 
20 steps per sec, 


Where a large number of circuits are to be 


COl- 


Guardian 


Electric Mfg 





LECTRICAL reset, stepping relay, designed tor both 

industrial and radio applications, has moulded 

synthetic resin disc which carries from 20 to 40 contacts 

Non-inductive contact capacity ranges up to 1 amp. at 

110 volts, 60 cycles. Power requirements for coil on ac 
are 29 volt-amp., on dc. 14 watts 


trolled, a two-motion stepping switch is available which 
permits the selection of any desired circuit from as 
many as 100 circuits, in 2 sec. or less. On this switch, 
the wipers first move upward, and then rotate horizon- 
tally, over semi-cylindrical banks having 10 levels, with 
10 contacts or pairs of contacts per level. In this manner, 
any desired contact is reached in 20 steps, or less. The 
switch is reset by closing a circuit to a separate release 
magnet which returns the wipers instantly to the home 
position, off the contact bank. The release circuit 1s 
then automatically opened through  “off-normal” 
springs. Contact selection and release of the switch 
are usually remote-controlled. Where automatic con- 
tact selection is required, a self-interrupting magnet 
circuit, arranged to draw its controlling current from 
bank contacts on the switch, is used. The wipers step 
automatically over contacts carrying this current, but 
stop when no more current is received. Hence, to 
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former cores for civilian goods is 
now being used in the construction 
of electrical equipment for naval craft 
—in practically all items on our 
schedule of Production for Victory. 


Republic Silicon Steel is processed 
primarily to provide manufacturers 
of electrical equipment with steel uni- 
form in electrical properties. 


It is made, too, to provide other 
highly important qualities—such as 
flatness before and after punching, 
die-saving uniformity of temper, 
freedom from loose scale. 


Anyone who has used Republic Sili- 
con Steel in automatically-fed presses, 
who has watched stacking of lamina- 
tions, who has checked die costs, 
knows the economy of using this 
material. 


From the experience gained through 
its use in armament plus Republic’s 
continued research, this product even- 
tually will be better than ever before. 


Make a note now to specify Republic 
hich Silicon Steel in the future. 
as 
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TO BETTER USE 
OF 


ELECTRICAL CONTROL 


COMPLETE CATALOG 
OF RELAYS 
AND ELECTRICAL 
CONTROL APPARATUS 


If the products you are build- 
ing for the war effort call for 
the use of relays, stepping 
switches, keys or other elec- 
trical control devices, this 
book is a “must” item for you. 
It includes more helpful data 
and a greater variety of prod- 
ucts than you will find any- 
where else under a single 
cover. ' 


——Seee tee 


More important still, it lists 
the products of the pioneer 
organization in the electrical 
control field; the company 
which originated the auto- 
matic telephone and has 
adapted electrical control 
units and principles to every conceivable type of business. 

Write for your copy of this new book today. It will 
not only save you time and money, but will also help you 
to improve your products. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Ill. 


AUTOMATIC —@ ELECTRIC 


RELAY MAKERS SINCE 1898 












step the wipers to a particular contact position, the 
controlling potential is removed from that contact, and 
the operating circuit is then closed to start the various 
switch sequences. 

Another form of stepping switch, designed for both 
industrial and radio applications, employs a moulded 
contact dise which is mounted on a formed, square steel 
base. One or more movable contact fingers are carried on 
the shaft, which is controlled by a relay-operated pawl- 
and-ratchet mechanism. This unit is supplied in vari- 
ous constructions to suit individual requirements. Con- 
tact points are furnished in three forms, namely, but- 
ton-type They 
may also be furnished countersunk into the face of the 


brass; silver-plated brass; or. silver. 


contact dise. The movable contact finger may consist 
of a phosphor bronze blade formed at the free end into 
a contact shoe; a contact button riveted to the end of 
the contact blade; or a contact point which is coil- 
spring mounted on a moulded plate. In the latter case, 
the contact point may be either separately insulated, 
or have a common ground. When separately insulated, 
circuits are taken off the contact fingers by means of 
an insulated commutator ring. 

Among those organizations active in the manufac- 
ture of multi-contact switches and including those con- 
tributing information for this article are: American 
‘henolic; Autocall; Automatic Electric; Brown In- 
strument; Bryant Electric; Centralab Div., Globe 
Union Mig. ; Coto-Coil ; Cutler-Hammer ; Daven ; Gen- 
eral Electric; G-M Laboratories; Guardian Electric 
Mig.; Hart Mig.: J. B. L. Instrument; Lewis Engi- 
neering; P. R. Mallory; Meissner Mfg.; Oak Mifg.; 
Ohmite Mig.; Roller-Smith; Rowe Radio Research 
Lab.; Sensitive Research Instrument: Shallcross Mig. ; 
Tuttle & Kift; and Wirt. 
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ready for use, are nailed to the base and to each other, 
making the range ready for shipment. 

As the company offers several models of ranges, the 
assembly procedure is varied to some extent to take 
care of differences in construction as between different 
models. But, as the individual units are interchange- 
able in most instances, especially in so far as they con- 
cern the heating and_ strictly electrical parts, the 
differences in assembly are slight and are readily han- 
dled by the same crew of assemblers. It 
however, to run through a substantial lot of one model 
before shifting to another rather than running several 
models at the same time, as this makes for efficient and 
orderly work throughout the plant with a minimum of 
storage of parts in progress. 


is usual, 


From the foregoing, it should be apparent that the 
work is well planned and efficiently prosecuted. -\l- 
though the plant is moderate in size, it has a capacity 


of about 200 ranges per eight-hour day, an output which 
requires much more space than in most other plants, 
even than in some which do not do their own enameling 
or perform other operations conducted in the plant 
here described. 
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Gen that VICTORIOUS 


OFFENSIVE/ 


All branches of the armed services will use equip- 
ment containing Wilbur B. Driver Co. alloys 


®@ Nickel-chrome heat-resisting alloys 

® Copper-nickel electrical resistance alloys 

® Stainless Steels and Monel 

® Beryllium-copper alloys 

® Carbonized nickel strip and radio filaments 


® Special Alloys to your specifications 


available in rod, wire, ribbon, and 


trip both hot and cold rolied 


AT lel rae =P) cd hyd a ao oF 


NEWARK, NEW JERSEY 


Manufacturers of ‘““‘TOPHET’’* the Nickel-Chrome Resistance Wire 







PROFESSIONAL 
SERIES 
COMPONENTS 


NIQUE and conservatively designed, yet ruggedly 
constructed to serve many needs. May be mounted 
with terminals either above or below mounting surface. 
When sub-panel mounting is used, cabled wiring is easy. 


providing quick assembly, wiring and testing. All are 
tropic impregnated, then potted in moisture-resistant com- 
pound for trouble-free service. 


The extreme flexibility of these STANCOR PROFESSIONAL 
SERIES TRANSFORMERS make them highly desirable for 
use in production runs of communication equipment, 
amplifiers and many other electronic devices. 


Special types manufactured to comply with government 
specifications. Send in full data on your transformer 


problems for prompt quotations. 


STANCOR FOR YOUR DEFENSE NEEDS 


eee Rata 


e CORPORATION « 
1500 NORTH HALSTED STREET... CHICAGO 


APRIL 1942 
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IN_ THE 
New Imp rove 


COLUMBUS 


WOODSAVER. 


COLUMBUS /RON WORKS CO., COLUMBUS, GA. 






The Columbus Heater is a wood burning stove that offers 
uniform, thermostatically controlled heat. You simply 
set for fast or slow fire and automatically the stove 
delivers, without further fussing with damper or draft. 
Saves tending time, saves fuel, prevents overheating. 
A small piece of Chace Thermostatic Bimetal provides 
the necessary movement controlling this thermostat. 
If your product calls for automatic movement of parts, 
at specific temperatures, then Chace Bimetal will give 
you positive, dependable and uniform action. 


W. M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 





500 VOLTS D. C. 
Simply by turning 
a crank 


MIDGET “MEGGER”* 
INSULATION TESTER 


*Trade Mark Reg. U. S. Pat. Off 





Protect Yourself— 

and your electrical equipment by 
making periodic ’’Megger’’ tests of 
insulation resistance. 


Your “Megger” Tester is always ready to use—simply by 
turning a crank. 


Do you have our Pocket Manual on how to get the most out 
of your "Megger™ Tester? Ask for No. 1420-Q. 


James G. Biddle Co. 


Peete CC Est tts Medica LY OTST TEL Po me Te tet TT Te 


























THE SPECIAL PURPOSE 
INSULATION MATERIAL 


@ Is yours an application 
for which ordinary insula- 
tion materials won't do? 
Then try LAVITE. 
This steatite ceramic is 
noted for its high compres- 
sive and dielectric strength 
—its resistance to thermal 
change — low’ moisture 
absorption and light weight 
(sp. gr. of only 2.5 to 2.6). 
With LAVITE you can 
meet closer tolerances—its 
molding and machining 
qualities are excellent. 


Samples and quotations 
on request. 


STEWARD 
COMPANY 


New York Pt esta marin 


or eee & Works: 179 Melrose Ave 
ie es eat et 


Ltrs Ly M 
Leng CHATTANOOGA, en. “4 
13000 Ath m7 icago 
Kirby “Femme : 13) F Sr Me SCT) 


Los Angeles, 4116 Avalon Blvd, Electrical Manufacturers Supply Co 
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suitable motor to meet this condition would necessarily 
be much larger in physical size than the motor selected 
in the first case on the basis of delivering constant 
torque at its top speed and would cost accordingly. 

The letter R on Fig. 5 shows the electrical industry's 
permissible speed regulation which is 15 per cent of 
rated speed for motors ‘larger than 5 hp. and 22 per 
cent for motors of 5 hp. and smaller. Table V_ gives 
the standard basic speeds and speed ranges of adjust- 
able-speed de. motors. 


TABLE V 







Minimum 






















__ Speed 1150, 850 690) 575 500 450 400 350 300 250, 200150,100 
Horsepower - _ 
oat lc. Maximum Speed 
1g | 3% 3400 3450 3450 3000 2700 2400 2100,1800 1500;1200:900'600 
3% OC 1 (3450 3400 3450 3450 3000 2700 2400 2100 1800 1500 1200 900 600 
1 114 3450 3400 3450 2875 2500 2700 2400 2100 1800 1500 1200 900 000 
1% 2 (3450 2550 2760 2875 2500 2250 2400 2100 1800 1500 1200 :900'600 
2 3 3450 2550 2760 2875 2500 2250 2400 2100 1800 1500 1200 900 600 
3 5 2550 2300 2300 2500 2250 2400 2100 1800 1500 1200 900 600 
5 74 2300/2300 2000 2250 2000 2100 1800 1500!1200 900 600 
7% 10 1800 2000 2100 1800 1500 1200 900 600 


'2300 2300 2000 
2300 2000 1800 2000 1750 1800 1500 1200,900 600 
1800 1800 1800, 1600 1750 1500 1500 1200'900 600 
1800 1800 1800 1600 1750 1500 1500 1200'900 600 
1800 1500 1500 1600 1500 1500 1200 1200 900 600 


1800 1500 1500 1690 1500 1500 1200 1200 900 600 
1500 1500 1600 1500 1200 1200 1200 900 600 
1500 1500 1200 1200 1200 1200 1200 900 
1500 1350 1200 1200 1200 1200 1200 900 

| | | 

1200 12001200 1200 1200 

1200/1200 1200 1200 

1200 1200 1200 

1200 1200 


On these motors the speeds may be adjusted by small 


steps to speeds between the maximum and minimum 
speeds shown. 


VARIABLE-VOLTAGE DRIVE 


HIS drive in its simpler forms is made up from 
standard machines with some minor modifications. 
Very wide speed ranges may be obtained, even up to 
50 to 1, if the load demand is well known and the drive 
is engineered to fit the job. In sizes up to 30 hp. a 
constant torque load can be handled through speed 
ranges up to 8 to 1. But with greater speed ratios, 
that part of the range above 8 to 1 must be of such a 
nature as to require constant horsepower only unless 
an oversize drive is purchased. In sizes above 30 hp. 
each equipment should be engineered to match the re- 
quirements of the driven machine and if so engineered, 
it can be designed to handle either a constant torque 
or a constant hp.-load throughout its total speed range. 
An equipment for handling a constant torque load 
throughout its full speed range will be more expensive 
than one to handle a constant horsepower load, par- 
ticularly if the former requires a high speed ratio. 
The drive consists of a shunt wound de. motor con- 
nected to the driven machine and receiving its power 
from a shunt wound de. generator driven by a standard 
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Sublet Your 
Motor Field 
Coil Winding 
Work To An 
Experienced 





Supplier . . 





war ; : e Q 

% Entrust your motor field coil winding to this depend- We are equipped to pro- tn f yt, 

able source. Individual coils or sets of coils are wound, duce field coils for frac- a hievem € ae 2 
tional horsepower motors, 

connected, taped . . . shaped to conform to your motor and up to 10 H. P. 


housing with varnish impregnations second to none. Your specifications in our A 4 | L| PS M FTA L | X 
Countless inspections from raw materials through each hands can lead to a lasting 


a ‘ , ls : allegiance between your 
operation, together with a uniformity of winding, insure war production and ours. 


motors of identical electrical characteristics. Write. 
Prompt Deliveries Assured! Write Today. lo wh tch C A L L | T F COM litbuted 
/s\ 


JAMES Te haa IN s [* busy hospitals and laboratories, Rotalix is the 


choice today for radiography. No other tube of its 
311 N. Des Plaines St., Chicago type has so impressively stood the test of time. In daily 





operation, the Rotalix continues to produce radio- 
graphs of superb image definition. 


SPEED RANGE S UP TO 16 TO 1 In engineering the ae practically every com- 
ponent was of new and fundamental construction. It 
AN ALL-ELECTRIC 


SERIE ADJUSTABLE-SPEED DRIVE 















1. ADIRECT DRIVE. Fewer 
parts and less space be- 
cause the drive is direct 
—there's no intermediate / 
speed-changing device. 


2.CONTROL—Withineasy — 
reach. There's nothing to 
limit convenience. Put . 
speed adjuster and start- 
stop button inahandyspot : 
and run a wire to them. z 


3. FROM A-C. POWER CIR- 
CUIT. The many advan- 
tages of this drive are 
made possible at a new 
low price by the “pack- ” 
aged" V¥S Speed Control 

Unit which is connected 


c— 


FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


, 
SPEED CHANGES 


yy | stop START 
ox 


JUNCTION BOK 
WITH A-C. LINE 


SPEED 
CONTROL 
UNIT 

3 


* 


ALSO— Quick stopping, reversing, safe 
speeds for threading, ample starting 


by three wires to a 3- torque with smooth acceleration, speed 
phase a-c. power circuit. setting. Get Bulletin 309 for details. 








is the Rotalix’ unique anode design, however, which 
sets this near-vibrationless tube apart from all others. 
The anode face is built up of thin Callite tungsten 
ribbon tightly wound spirally. Cracking or pitting is 
thus reduced to a negligible minimum. 


The resulting longer tube life—one of the distin- 
guishing characteristics of the Philips Rotalix—repre- 
sents another of the many Callite contributions to 
modern industrial and scientific development . . . as 
well as living proof that Callite dependability is more 
than just a word to advertise. If your product would 
benefit by the knowledge and skill of Callite’s engi- 
neers, in these days of ‘‘metallurgent” production, call 
on our technical staff at once. Callite Tungsten Corpo- 
ration, 547—39th Street, Union City, N. J. Branches: 


Chicago, Cleveland. Cable: ‘‘Callites.” 


rma CALLITE 
TUNGSTEN 


RELIANCE ELECTRIC & ENGINEERING CO. 
r 1082 IVANHOE ROAD a e CLEVELAND, OHIO 
1 Sales Offices in Principal Cities 


Specialists in the manufacture of electrical contacts of refractory 
and precious metals, bi-metals, lead-in wires, filaments and grids 
—formed parts and raw materials for all electronic applications. 


(RELIANCE 
*, Ve 
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(Bulletin 120-A). This new 12-page 
hydraulic data book is crammed 
with valuable facts—no advertis- 
ing matter. Capacities of Hydraulic 
Rams, Discharge of Water For Cir- 
cular Orifices, Seamless Steel Pipe 
Properties, etc., etc. Write for your 
free personal copy now. THE WAT- 
SON-STILLMAN CO., ROSELLE, N. J. 
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STILL 
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Engineers and Manufacturers of Hydraulic Machinery and Equipment— 
Hydraulic Presses. Pumps and‘Jacks, Forged Steel Valves and Fittings 








ac. induction motor receiving its power from an ac, 
power supply. Speed is then varied by adjusting the 
held current of the generator, thereby varying the 
voltage supplied to the drive motor which in turn varies 
the motor speed. In case of speed ratios greater than 
8 to 1, the motor field current may also be adjusted to 
obtain the wider speed range. 

This drive, while somewhat high in price, has such 
flexible speed and load characteristics that it is very 
widely used even on drives requiring only 5 hp. and 
less. Vhe extra first cost can often be saved ‘in the 





EAVY-DUTY type of roll grinder. Here the 

wheel motor (right) is a 30 hp. 690-1300 rpm., 

220 volt constant speed dc. motor. Traverse motor (left 

is a 714 hp., 300-1200 rpm., 230 volt adjustable speed 
motor with unified controls 


EHIND the wire 
screening is the 10 
hp., 900-1800 rpm. 230 
volt, shunt wound, ad- 
justable speed, dc. motor 
that drives this milling 
machine 





design of the driven machine by the elimination ot 
gears, cone pulleys, belts, and other complications. — Its 
flexibility and lack of standardization prohibit giving a 
table of speeds and ratios but a few examples are men- 
tioned, 

Metal planer drives from 10 to 100 hp. in size have 
a motor speed range of 40 to 1200 rpm. giving planer 
bed speeds of from 8 to 240 fpm. Elevator cars have 
speeds of 1200 fpm. full speed to 25 fpm. for leveling 
at landings. Lathes requiring only 3 hp. are operating 
over a speed range of 30 to 1. 

To conclude, we find that constant speed machines 
offer a large variety of motor speeds from which to 
select, so that the engineer-designer’s problem there is 
not difficult. The design of variable speed driven ma- 
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This individual Motor Drive 
Unit eliminates countershaft 
and overhead belting assemblies 
formerly used on lathes, shapers, 
milling machines, screw machines 
and punch presses. 





It increases machine efficiency 259% 


and dependable operation. Instal- B 


or more. Instant control assures safe 


lation is simple. Made for motors 
ranging from 1% to 15 H. P. 


A 60-day FREE TRIAL, without 
obligation, will convince you of 
the value of Cullman Drives on 
your machines. 


WRITE TODAY FOR 
FULL INFORMATION 
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1352-E ALTGELD STREET, CHICAGO, ILLINOIS 


PORCELAIN 


aie 


Have you a production bottle- 
neck that can be broken by 
switching metal parts to por- 
celain? Porcelain lends itself 
to many uses; in addition to its 
inherent characteristics as an 
electrical insulating material, 
dry-process molded porcelain 
is impervious to moisture, 
withstands high temperature, 
resistant to most acids and can 
be produced to close dimen- 
sion tolerances. Every metal 
part that you can change-over 
to porcelain, adds to Amer- 
ica’s war program. There's no 
Priority on Porcelain parts. 
Let a Universal Porcelain 
engineer work with you. 


1540 EAST FIRST ST. 


APRIL 1942 
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THE UNIWERSAL cuay prooucts co. 


SANDUSKY, OHIO 

















Kvery time a piece of essential 
equipment has a bearing failure, 


Victory is delayed a little. 


Let's avoid every possible inter- 
ruption of the country's all-out 
production. Guard against bear- 
ing failures by installing sturdy, 
effective Garlock KLOZURE Oil 


Seals. 


o\__ THE GARLOCK PACKING CO. 


a PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 


t ; of Canada Limited, Montreal, Que 





The Garlock KLOZURE Oil Seal Complete range of sizes in 
cluding metric diameters to fit bearing manufacturers’ standard 


bore sizes. Also Split Klozures for shafts of 3’ diameter or larger 


KLOZURE 









e Re’? GE N- chines 1s largely one of economics, convenience, and 
tHE RTA eLAl eee maintenance, as to whether a mechanical or electrical 

ore 3 method of speed adjustment gives the best all around 

result. The electrical method should always be investi- 









You can get AKRON por- 
celain, made to your 
specifications, as 
promptly today as you 
ever could. That is why 
AKRON porcelain is re- 
placing many parts 
made of restricted ma- 
terials. It may be an 
economical solution for 
your product. We'd like 
to quote on your needs. 





* Write for new, illustrated brochure picturi 
applications and iueed of SabGl Seeeatate AKRON, OHIO NDIVIDUALLY motorized drill spindles 


on this machine are each equipped with a 
tour-speed, constant torque, induction motor, 


totally enclosed, fan cooled. Built in pole 
changing switch is incorporated as is overload 
and undervoltage protection. 


vated first because of the wide range obtainable, the ease 
* DYNAMOTORS * D.C. MOTORS and flexibility of making the speed adjustment, and the 
* CONVERTORS * POWER PLANTS 


fact that it combines the power drives and means of 
* GENERATORS %* GEN-E-MOTORS 


speed adjustment into one unit. 


NEW MATERIALS, PARTS 
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\reas so treated may be cleaned, with mild soap solu- 
tions, without affecting the strength of the protective 
film. Eliminates flying of shattered glass under ex- 
plosions, concussions, earth tremors or an actual blow. 
Roxalin Flexible Finishes, Inc., Elizabeth, N. J. 


CLEANER FOR ALUMINUM AND MAGNESIUM 


For cleaning aluminum or magnesium in either sheets 
or castings. Used at a concentration of 4 oz. per gal. 
at 160 deg. F. it does not produce any etch or weight 
loss on aluminum sheet or casting after two hours im- 
mersion. Machined and polished magnesium shows 
no weight loss or etching in 15 min. or more. Used 
: 2 ential at 175 deg. F., it will etch the work slightly and slowly, 
PIONEER GEN-E-MOTOR thus, as the temperature is increased, the cleaning rate 
CHICAGO, ILLINOIS is increased, but at the expense of etching. Not an 
ee ee. ee electric cleaner, it is strictly a soak cleaner. Hanson- 
Cable: SIMONTRICE, New York Van Winkle-Munning Co., Matawan, N. J. 
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.. as a substitute for metals, investigate 


BRANDYWINE FIBRE 


FOR ADVANTAGEOUS MECHANICAL FACTORS 


"en 


ti 


The excellent mechanical strength 
of this material is responsible for 





its great use in essential production. 





The mechanical properties of BRANDYWINE 
Fibre—tensile and compressive strength, impact 
and vibration resistance and low moisture absorp- 
tion, make it a practical and efficient substitute for 
hard-to-get metals. The workability of BRANDY- 
WINE Fibre is of particular importance; it can be 
tapped, threaded, formed, knurled and machined 
to close tolerances quickly and easily. If you do 
your own fabricating BRANDYWINE Fibre tubing 
is available in standard lengths—or if you prefer to 
allocate the job to us, you'll find our facilities 
ample for production economies. 


BRANDYWINE FIBRE 
PRODUCTS COMPANY 


1402 WALNUT ST., WILMINGTON, DELAWARE 
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Take advantage of our complete 
molded plastic service which includes 
1. Design KP dele ait-da) 
2. Mold-making Re altars 





. 5. Inspection 
Industrial Transformers ALL FORMS OF THERMO-PLASTICS AND 
THERMO-SETTING MOLDINGS 
Fully licensed under Shaw Transfer Patents 
Supplied in Standard or Special Types 
to suit your own special needs. JOSEPH STOKES RUBBER CO. 


Established 1897 
Fall in line and economize! 
Custom Molders © Ali forms of Hard Rubher & Plastics 


Learn how to reduce operating costs s Trenton, N. J. © Canadian Plant — Welland. Ontario 
the FERRANTI way! 

Write us about your problems and we'll JOSEPH STOKES RUBBER CO., Trenton, N. J. 

solve them for you! Please, without obligation [ uh. th elaine sheds 


your custom molded plastik orvic have one of your 


FERRANTI ELECTRIC, IN leek me 
4 C. Name 


30 Rockefeller Plaza - New York, N. Y. Company 
City 
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BEST MEETS YOUR PRODUCT’S NEEDS? 


That the engineer-designer of complete, power sources offered by advertisers in Exrc- 
electrically-energized products (large or small; TRicaL MaNnuracturina the following  tab- 
for defense, industrial, commercial or domestic — ulation is presented at frequent intervals. 

purposes) may be well-informed regarding those Merely select the desired ac. (single or 





iid 
























. . 2 as & 4 
; S ; | BF = : . Z a 
A—SINGLE PHASE 5 8 e & <= ey = g = B/S/5|”* 
B—POLYPHASE 1 ae : sé . z . z eizle| 
C—DIRECT CURRENT Ss z = es a SF & ‘ = ‘ = Eisisis 
D—UNIVERSAL : = tel sw z <s : ~ 2 . = sielgi¢ 
E—TORQUE : s 2 5 3 g z 5 5 — ¢ si 2i)3]| 8. 
= “= s x 2 I~ s - = ‘== = 2 = = =O 
zZ = = = é A a iS & x 5 Cilzlizis 
y=] Miniature < 1750 A A | ACD ACD CD ACDE A A | A 
Ze Fract., 1/50-1 ABCE ABCD | ACE |ABCD) ACD | CD ABCDE ABCDE ABC 
So} Integral, 1-7! ABC ABCE Cc ABCDE ABC ABCE B 
=O) Large > 714 B ABC ABCE BC ABCE aaa pees 
~ {|Conutat | A | ABG | A | ABCD | ABCE | ABC | ACD | CD ABG ABG ABCDE | A |A | A | ABC” 
Synchronous 4 AB B AB AB ABE A A A 
~| Varying A A cD BC cD ACD cD ABCD BC ABCDE A AC 
a] Adjustable AB CD ABC GD | ACD ABCD bc ABCD ABC 
=] Two AB A A AB ACD AB BC ABDE 4 
2) Multi AB B BC ABE A 
High ACD ABC AGD |.AGD | GD ABCD ABC ABCD AB 
Reversing A Ac A ABCD ABC AC AC CD ABCDE B ABCD A | ABC 
“Tl Split-phase a AS eS A ae | A A _t. --. 2 
Resistance-start A A A 
Reactor-start ; 
Capacitor-start A A \ A A A A A 
Capacitor A A ae A A A A A A 
p| Series ACD Cc ACD ACD cD ACDE _C - ACD “AC 
=} Repulsion A 4 A 
>=] Compensated repulsion A ie 
=] Repulsion-start induction A A \ A 
Repulsion induction A \ A 
Squirrel cage B AB B A B B ABE B 
Wound rotor B B B BE 
Shaded pole A A A A A A A A 
High cycle B AB AB 
a Normal torque, ee a. oT 
oO normal starting current B ABC. AB B B B 
-»—=| Normal torque, 
7A low starting current A AB B B AB 
=<} High torque, 
<= low starling current AB B B AB . 
=c>]} High slip B AB B B B 
a< Low starting torque, ; 
O< normal starting current B B B B " 
=] Low starting torque, 
Oo low starting current A B B B AB 
—T Low voltage < 110-220 cA | Cc | A& | ABCD | ABCE |-ACD | AGD | CD ACD AC ABCDE || A|A| C 
Open ‘x{”6~ CCT At:C*‘dY Xcess | RD | Ae | CD ABCDE ABC ABCDE | A || | ABC 
__| Protected A ABC A | ABCD | ABCE | ACD | ACD | CD ABCDE BC ABCDE A | A | ABC 
= Enclosed A ABC A | ABCD | ABCE | ACD | ACD | CD ABCDE BC ABCDE A |.A | ABC 
<} Splash-proof ABC ABCE ACD cD ABC ABCDE ABC 
5 Explosion-proof ABC. _ ~ AB ACD ABC B ABCDE : roe 
Fan cooled A ABC A AB ACD | ACD | CD ABCDE B ABCD A 
Pipe ventilated . BC BC 
| Horizontal ~~~ + +A. ABG A ABCD | ABCE ACD ACD CD ~ ABCDE ABG | ABCDE | A | A | A | ABC 
Z| Vertical A | ABC A | ABCD | ABCE | ACD | ACD | CD ABCDE ABC ABCDE A | A| A | ABC 
=} Flange ABC ABCD | ABCE | ACD | ACD | CD ABCDE BC ABCDE _ ABC 
&| Bracket ABCE | ACD ABCDE B ABCDE 
©] Resilient ABC ABCD ABCE ACD , ABCDE _ABC_ 
= | Shaftless ABCE B BC ABCE B 
——"T'Sleeve —I—AB | ~SsC*‘(|s ABCD | ABCE | ACD | ACD | CD ABCDE ABG ABCDE ||| ~*«| ~ ABC" 
= % | Oilless A A | ABCD~ ACD | ACD | CD ABCDE A|Al_ 
Z| Ball ABC ABCD | ABCE | ACD | ACD | CD ABCDE ABC | ABCDE ABC 
ce Tapered roller BC ~ 
| Speed reducer “AL | & | ABCD | ABGE \CD ABCD BS | apCe | | «| xe 
3B] Clutch \ ACD CD A) 
<<] Brake ABCE ACD | CD ABCDE BC ABCE A 
oP Governor control ACD ACD ACD cD C ABCD C 
=<] Temp. prot. : ACD ABCE A ABCD A ABCDE : 
=) Centrifugal switch A A A A a A A 
‘Two-power : B A B B \ 





128 ELECTRICAL MANUFACTURING 


polyp! 
classif 
indica 
varial 
Thus, 
vidua 
desire 


G 


Mee 


ABC. 
BC 


B 


B 
ABC 
ABC 
ABC, 
ABC. 
ABC 
ABC 
ABC 


ABC 


ABC, 
ABC 


ABC 
ABC 
ABC 


ABC 











z . 
= S > 
; & | 48 
‘s 2 . 
t = | gs 
85 E oS 
= ” | id 
A 
ABC ABC AB 
B BC B 
ABC AB 
A 
AC B 
ABG C 
A B AB 
A B 
AB AB 
ABC ABC __AB 
a 4 A 
A A 
A A A 
A A A 
AC 
A 4 
2 A 
\ 
B B AB 
B 
AB 
ae B 
B 
B 
B 
B 
C {BG 
BC ABC AB 
BC ABC 
BC ABC AB 
BC ABC 
: ABC 
ABC 
—-- ——— 
BC ABC AB 
BC ABC AB 
BC ABC 
BC_ 
B 
—_—— ee 
BC ABC 
BC ABC AB 
——— SE 
A ABC 
ABC 
; C 
A A 
ae 
APRIL 1912 








polyphase), de., universal or torque motor 


classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 


variations in which these are made available. 


Thus. either the complete offerings of an indi- 


vidual manufacturer or the availability of any 


desired feature or characteristic through 
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Stokes High Vacuum Pumps 


Stokes pumps are widely used, for drying, impreg- 
nating, evacuating and other operations. They may 
help you speed up production, obtain greater out- 
put from your present equipment, obtain the higher 
vacuum required 


@ For More Rapid Drying at Lower 


Temperatures 


@ For Complete Evacuation Prior to 
Impregnating 


@ For Complete Desiccation of Elec- 
trical Materials 


Stokes Pumps draw and maintain vacuum within a 
fraction of a millimeter of absolute, continuously 
and economically. They are simple, rugged, rotary 
type pumps, with only three internal moving parts, 
designed for hard, continuous service, requiring 
little power and only a minimum of mainte- 
— Built in capacities from 10 cu. ft. to 225 
cu. ft. 


For 40 years we have specialized in high vacuum 
methods . . . pioneered in the development of 
pumps, portable gauges and vacuum processing 
equipment, for the electrical and other industries. 


We also build Tablet Compressing Machines, Pre- 
forming Presses, Completely Automatic and Semi- 
Automatic Plastics Molding Presses and other 
equipment for electrical manufacture. Consult 
with us. 


F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. Philadelphia, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 
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ALUMINUM AND MAGNESIUM FOR AIRCRAFT 


New processes have been developed and are now producing 
aluminum and magnesium to boost the annual output of alumi- 
num to one million tons to meet scheduled needs for fighting 
planes. Progress made in manufacturing magnesium is even 
more notable. By mid-summer, it 1s estimated that magnesium, 
as made chemically, will be produced at the rate of 200 to 250 
million Ib. per vear. Plants using the ferro-silicon process will 
turn out about 157 million Tb. 


TOOL MAKERS HOLD CONVENTION 


The tenth annual convention of the American Society of Tool 
Engineers was held in St. Louis on March 26, 27 and 28. 
With membership at an all time high peak of more than 10,000, 
a representation of 52 chapters was present. Discussed at the 
various meetings were such topics as “Conversion from Peace 
to War Production,” with Clifford Ives, State Director of Con 
tract Distribution of the branch War Production Board, Mil- 
waukee, presenting the government aspect of the problem and 
Hugh H. C. Weed, vice president of Carter Carbureter Corp., of 
St. Louis, giving the industrial viewpoint. Arthur Stockstrom, 
president of American Stove Co., spoke on general problems of 
non-defense industries, with Dr. D. R. Kellog, Westinghouse 
Electric & Mfg. Co., covering engineering, manufacturing and 
metallurgical problems involved in materials substitution. 


UNEMPLOYMENT CUSHION FOR POST WAR 


\ special reserve fund, in which an amount equal to one-half of 
one per cent of the payroll each month, is being established by 
Westinghouse Electric and Mfg. Co. This fund will be for 
the benefit of employees who may be laid off during the change- 
over from emergency war production to normal production. 
That organization’s payroll is now running more than $15,000,- 
000 a month. The fund is being supplemented by an additional 
$4,000,000 in federal and state unemployment insurance pay- 
ments made in 1941, 


PRODUCING FOR WAR 


An analysis of Producing for War is covered in a current pub- 
lication of the Research Institute of America, Inc. This en- 
deavors to give solid answers to such questions as: “Where 
do I go for a war job?”, “How do I get a contract or sub- 
contract ?”, “How do I get working capital to see the job 
through?” and “What adjustments do I have to make to oper- 
ate efficiently on a Government order?” Also discussed are 
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the following topics: To convert to war production; drafting 
and operating under a Government contract; improved operat- 
ing methods; work around the clock; maintaining labor supply. 
Research Institute of America, Inc., 292 Madison Ave., New 


York, N. ¥, 


MACHINE TOOL SHIPMENTS STILL CLIMB 


January shipments in machine tools reached an all time high at 
$85,200,000, according to an estimate by the National Machine 
Tool Builders’ Association. This indicates an increase over 
the previous month; then considered exceptionally high at $85,- 
00,000. Production in January of 1941 was estimated at 
50,700,000. 
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U. L. TO LIST DISCONTINUED PRODUCTS 


Manufacturers are being advised of the procedure to follow to 
obtain continued listings of their discontinued products by 
Underwriters’ Laboratories, Inc. Arrangements have been 
made to continue listing products now approved by U. L. under 
re-examination service for manufacturers who wish to maintain 
these listings and who expect, after the emergency, to resume 
production on products now discontinued because of current 
inability to obtain materials or because their manufacturing 
facilities have been converted to war production items. Exten- 
sion of listing to December 31, 1942, is provided for by the 
present plan. 


RESERVE BOARD CURTAILS TIME SALES 


Restrictions on installment buying, which shorten the time limit 
from 18 to 15 months-to-pay on all except six items and in- 
crease the minimum down payment on many articles under 
Federal Reserve Board sponsorship are now effective. Excep- 
tions are residential modernization, plumbing, furnaces, wate! 
heaters, water pumps and pianos. 

Down payments will be increased from 20 to 3318 per cent 
for refrigerators, washing machines, ironers, vacuum cleaners, 
electric dishwashers, room unit air conditioners, sewing ma- 


chines, radios, phonographs and musical instruments. Down 
payments on furnaces, water heaters, water pumps and plumb- 
ing will be raised from 15 to 20 per cent and on home air 
conditioning systems and attic ventilating fans, from 15 to 3314 
per cent. Bicycles, lawn mowers, silverware and photographic 






MEETINGS AHEAD 


\pril 14-17. Packaging Conference and Exposition. 
Sponsored by the American Management Association 
Hotel Astor, New York, N. Y 

April 15-18. Electrochemical Society. Spring Con- 
vention. Nashville. Tenn. Colin G. Fink, Columbia Uni- 
versity. New York, N. Y 

April 27-3 Phirticth Annual Meeting of the Chamber 
of Commerce of the United States, Chicago, III 


May 4-6. National Industrial Service Association. 
\nnual Convention Cincinnati, Ohio Stewart N 
Clarkson, 420 Lexington Ave., New York, N. Y 


May 7-8. Association of American Battery Manu- 
facturers, Inc. Spring meeting, Cincinnati, Ohio. V. L 
Smithers, 2706 First-Central Tower, Akron, Ohio 

May 10-15. National Electrical Manufacturers As- 
sociation, Spring Conference, Hot Springs, Va. W. J 
Donald, 155 East 44th St., New York, N. Y 


May 11-13 American Gear Mfg. Association. 
T'wenty-sixth Annual Convention, Hershey, Pa. J. C 
McQuiston, 602 Shields Bldg., Wilkinsburg, Pa 


June 22-26. American Institute of Electrical 
‘Engineers. —§ Summer Convention, Chicago, Ill. H.H 
Henline, 33 W. 39 St., New York, N. Y. 
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Gilly Wrinkle Says — ‘ 
Its a New Wrinkle Secret 


MAKES WRINKLE FINISH 
PERFORIN FURTHER INIIRACLES 


Varnishes and enamels are essential 
war materials, but China Wood Oil 

the ingredient that has made quick 
drying possible is also urgently 
needed elsewhere in the war effort. 


So, to conserve dwindling stocks of 
this vital oil, importation of which 
has ceased, New Wrinkle, Ine. de- 
veloped \\ I> a substitute 
hard drying, wrinkling material 
which is formulated from domestic 
oils, and offered it to its manufac- 
turing licensees for their use in the 
production of Wrinkle finishes. 


Thus, serves two war- 
time purposes: (1) It releases thous- 
ands of gallons of China Wood Oil to 
other uses, and (2) it alleviates a 
threatened reduction in the allot- 
ment of China Wood Oil set aside for 
the production of Wrinkle finishes. 


ve) RINK LENE 


3I4 W. FIRST ST. :-* DAYTON,OHIO 


U. S. Patents 1,689,892 1,732,661 1,831,323 1,864,763 
1,883,408 1,896,594 1,936,913 1,950,417 1,969,164 
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PORCELAIN » 


Colonial Poreelain 
Pineh-Hits for Metals 


Many new parts made of Colonial Porcelain are 
appearing that had previously been made of metals. 

ew users are pleased with their uniformity and adapt- 
ability. And Colonial Porcelain has its own special 
qualities — it resists fire, fumes, rot, rust, corrosion 
and disintegration and is unaffected by most acids and 
alkalies. 

If you have parts that could be made of Colonial 
Porcelain, send us your blue prints and specifications. 


We will be glad to quote prices and advise as to 
adaptability. 


The Colonial Insulator Company 
937 Grant St., Akron, Ohio + Chicago Office: 1706 Fullerton Ave. 
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THE RAJAH SOLDERLESS 





Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rafah co. 


TRADE MARK 


BLOOMFIELD Lt Bria ey a 
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equipment were added to the list of articles subject to regula- 
tion and a one-third down payment required. Clocks, watches 
and floor coverings were also added with a 20 per cent down 
payment required. 

Used automobiles encountered a change in that the basis for 
determining the credit value will be based on either the pur- 
chase price or upon the average retail value stated in official 
appraisal guide, whichever is lower. 


BARE AND METALLIC COATED ROUND WIRE 


Copies of a tentative draft for preferred sizes of bare and 
metallic coated round wire are being distributed now to a 
selected list of interested organizations and individuals for 
review and comment prior to submission of the standards to a 
sectional committee for vote on approval by letter ballot. This 
unification of various systems employed in gaging wire and 
sheet metal in order to arrive at a standard system of designat 
ing diameters of metal wires and the thicknesses of metal 
sheets has been undertaken and arrived at through the joint 
work of the American Society of Mechanical Engineers and 
the Society of Automotive Engineers. 


ABOUT PEOPLE YOU KNOW 


Walter C. Evans has been appointed as general manager 
of three major divisions of Westinghouse Electric & Mfg. Co. 
The divisions include radio, broadcasting and X-ray, each hav- 
ing an individual manager and all three working under the 
direction of Mr. Evans. Lee B. Wailes is manager of the 
broadcasting division, Clair V. Aggers heads the X-ray divi 
sion and Carrol J. Burnside is manager of the radio division. 


Ralph R. Newquist has been made assistant to the vice 
president of Allis-Chalmers Mig. Co. He was formerly man 
ager of the company’s district office at Houston, Texas 


George R. Brown has been appointed superintendent of 
Western Electric’s vacuum tube shop and Queensboro works. 


T. T. Arden has been appointed as vice president and gen- 
eral manager of Grayson Heat Control, Ltd... Lynwood, Calif. 
a division of the Robertshaw Thermostat Co. 


James P. Kennedy has been appointed as chief engineer in 
charge of production of fluorescent lighting by the Electric 
Corp. of America. Mr. Kennedy's contributions to the indus 
try include the design and development of a number of lighting 
fixtures and new electrical equipment for testing fluorescent 
fixtures, 


Edwin H. Brown has 
been elected a vice president 
of the Allis-Chalmers Mfg. 
Co, in charge of engineer- 
ing and development. 


J. D. Wood has resigned 
as president of the Roller- 
Smith Co. in order to de- 
vote his entire time to his 
duties as chief engineer. 
Succeeding him as president 
is Reg Halladay, who has 
been a director in the com- 
pany since 1939. 





EDWIN H. BROWN 


J. D. Van Valkenburgh has been appointed assistant to the 
president of Irvington Varnish & Insulator Co. Previously 
Mr. Van Valkenburgh was associated with the Johns-Manvill 
Corp. 

Walter Larkin, senior inventor of the Fidelity Machine 
Co., was voted the Certificate of Merit at a meeting of the 


Board of Managers of the Franklin Institute, Philadelphia. 
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Pa. The report of the committee states: “In consideration of 
his admirable machine designing involving the ingenious ap- 
plication of known mechanical movements to the invention of 
circular knitting machines of special types.” 


\t the annual meeting of the National Association of Fan 
Manufacturers held recently, the following officers were elected: 
J. M. Birkenstock, president; Edgar F. Wendt, vice presi- 
dent, and L, O. Monroe, secretary and treasurer. This meet 
ing celebrated the 25th Anniversary of the association. 


French E. Dennison, in charge of the Small Commercial 
Refrigeration Development Department of the York Ice Ma- 
chinery Corp., has been called by the War Department to 
serve as chief inspector for the Philadelphia Ordnance District. 
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ALBERT BEUTLER T. O. MOLONEY 


Albert Beutler, secretary of Belden Manuiacturing Co., 
and Thomas O. Moloney, chairman of the board, Moloney 
Electric Co., were presented with the 50 Year Award Certifi 
cates of appreciation tor their many years of service in_ the 
lectrical manufacturing industry, at the recent Mid-Winter 
Conference of Nema in Chicago 


K. O. Schulte has been appointed assistant to the vice pres- 
ident in charge of apparatus manufacturing of the General 
Electric Co. 


E. L. Mason, of the electrical apphance unit, Office oft 
Price Administration, has been transferred to the Cleveland 
regional office. 


King Forbes, product design consultant, is now connected 
with the Willys-Overland Motors as technical engineer of the 
ordnance division, on defense work for the duration 


Henry C. Beal will become engineer of manufacturing at 
Western Electric Co. He will be succeeded as works man 


ager by Reese F. Clifford. 


NEMA URGES “ALL OUT” FOR DEFENSE 


In a plea for more complete utilization of all electrical man 


utacturing facilities available for advancing war program, 


the 

President G. C. Thomas, Jr.. on February 25, sent the follow- 
ng letter to Donald Nelson: “The Board of Governors of the 
National Electrical Manufacturers Association requested me to 
call to your attention the imperative need to utilize to the full 
est extent and in the shortest possible time all of the manufac 
turing facilities in this industry which, from time to time, 
hecome available for advancing the war program. 

“The problem can be illustrated by a consideration of the 
situation now confronting the household mechanical refrigeratot 
industry. Pursuant to an order duly issued by the War Pro 
duction Board, no household mechanical refrigerators shall be 
manufactured after April 30, 1942. Upon that date, the facili 
ties and personnel of the industry will be immediately avail 
able for the production of goods essential to the advancement 
of the war effort of the United States. No one can deny that 
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ELECTRICAL 
INSULATING 
PAPERS 


Write Today for Samples and Prices! 


COTTRELL 
PAPER CO., INC. 


FALL RIVER. MASSACHUSETTS 
Factory: Rock City Falls. New York 
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PRECISION BOBBINS 


Hundreds of electric coils are used in a modern aeroplane 
and saving in weight is most essential. Precision Bobbins 
are formed from dielectric paper and materials and are the 
lightest bobbin type coil form made—saving many 
pounds dead weight in every Aircraft. 






Their construction affords up to 2 5 more winding area— 
permitting the use of smaller size coils—saving space. 


Strength and super-insulating quali- 
ties with characteristics that meet 
heat-factor conditions help make 
Precision Bobbins the best form 
for aircraft electric coils. 


Precision Bobbins are wound singly 
or in multiple, and require mini- 
mum threading and winding time 
plus ease of assembly — assuring 
top-speed production. 


What do you need? If it is 
lighter weight, space saving, 
better insulation, correction 
of heating difficulties, 
strength—or faster produc- 
tion and assembly — Precision 
Bobbins may be your answer. 
Samples furnished to your speci- 
fications. Write. 


Round, Square or 
Rectangular Types 


Flat, Recessed or 
Embossed Flanges 


Manufacturers of Dielectric 
Paper Tubes—Spiral Wrapped 


—Round, Square, Rectangu- 


Specials Engineered 
lar. to fit Conditions. 


PRECISION PAPER TUBE COMPANY 


2035 WEST CHARLESTON ST., CHICAGO. ILLINOIS 
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the conversion of these facilities to essential war production 
should be carried out in such a manner as to protect and con 
serve the working force and the managerial organization and 
without undue lapse of time between production of normal 
products and war products, and pursuant to some coordinated 
plan. 

“We, therefore, respectfully request that you consider the 
wisdom of adopting the following policy : 

“1. That the various contracting offices of the Government 
should be charged with the responsibility of planning at this 
time for the prompt and full utilization of these manufacturing 
facilities and other similar facilities which will become fully 
available after April 30, 1942. 

“2. That, pursuant to the plan so developed, these manutac- 
turing facilities and personnel should be utilized by means of 
negotiated contracts. 

“We appreciate that this involves a further departure from 
the policy of contract by public letting. We wish to point out, 
however, that where the facilities of an entire industry become 
suddenly and fully available, as in this and other pending cases, 
the policy of public letting may in many instances delay their 
full and efficient use. Such delay would not only retard our 
war program but would undoubtedly result in unnecessary un- 
employment and disruption of the organization needed for war 
production.” 


SYNTHETIC RUBBER OUTPUT TO INCREASE 


Production of synthetic rubber in the United States is expected 
to reach 70,000 tons annually by the end of this current year, 
according to E. R. Bridgwater, general manager of the Rubber 
Chemicals Div. of E. I. du Pont de Nemours & Co. The 
synthetic rubber industry must now assume a very high respon- 
sibility. By the end of this year there will be in operation the 
government-owned buna plants now under construction, having 
a total capacity of 40,000 tons a year. In addition, there will 
be privately owned plants capable of producing about 11,000 
tons of the perbunan type and privately owned neoprene plants 
having a capacity of about 19,000 tons a vear. As well as the 
above general purpose synthetic rubbers there will be capacity 
for producing 2,000 or 3,000 tons of polysufide rubbers which 
are usable for many purposes, although not for tires and 
tubes. 


NEW STANDARDS FOR WIRE AND CABLES 


Standards to supplement those issued by Nema in January, 
1936. They cover heavy-wall-enameled round copper magnet 
wire, cotton-covered enameled round copper, silk-covered heavy 
wall enameled round copper, single-paper-covered enameled and 
single-paper-covered heavy wall enameled round copper magnet 
wire, also glass-insulated round copper, glass-insulated enam- 
eled round copper and_= glass-insulated heavy-wall-enameled 
round copper magnet wire and double-glass-insulated and dou 
ble-glass-insulated enameled square and rectangular and square 
copper magnet wire. Practical information concerning the 
manufacture, test and performance of paper and glass-covered 
magnet wire and, in addition, standard nomenclature symbols 
for identifying various kinds of insulation. 

Also available as a publication is a list with brief descriptions 
ot the present, standardized, type-letter designations for wire 
and cable. National Electrical Manufacturers Assoc., 155 E 


44 St., New York, N. Y. 


PLASTICS IN ENGINEERING 


The second edition of an authoritative discussion on properties 
and applications of all types of plastic materials. Tells what 
plastic to use, which method of molding or fabricating is best 
suited, characteristics of each type of mold construction, com 
position and preparation of molding materials, etc. Limitations 
as well as advantages of all types of plastic materials are fully 
covered. Discussions of new materials, new techniques and 
results of data on physical, thermal, electrical and optical prop- 
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THE BENDIX DIVISIONS 
WE SERVE 


SCINTILLA MAGNETO DIVISION 
lridio-Platinum Magneto Points 
ECLIPSE AVIATION DIVISION 
Brushes, Rings, Contacts 

PIONEER INSTRUMENT DIVISION 
Pivots, Parts and Assemblies 
PHILADELPHIA DIVISION 
Bi-metal, Contacts, Special Material 
BENDIX MARINE DIVISION 
BENDIX RADIO DIVISION 
JULIEN P. FRIEZ DIVISION 
ECLIPSE MACHINE DIVISION 


RELY Ke EP 


BAKER 
CONTACTS 


"EM FLYING 


In the all-out defense effort in which our country 
is now engaged, the contributions of Bendix 
Aviation Corporation are universally acknowl- 
edged. We are proud that Baker Contacts and parts 
are built into many of the Bendix products and are 
functioning every hour of the day to keep our air. 
defense operating smoothly and effectively. 


No matter what you may need in contacts, whether 
for light or heavy duty, whether of platinum, 
palladium or their alloys; silver, gold or tungsten; 
we can supply you. We are the largest refiners and 
workers of the platinum metals in the world and 
our engineering staff is always ready to consult 
with you. Maybe we can help you right now. 
Why not call us in? 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


New York San Francisco Chicago 
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THE LOUTHAN MANUFACTURING COMPANY 


NEW YORK EAST LIVERPOOI ie 8t LOS ANGELES 


MCGILL -Zezcotler 


THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


2 Circuit, 
Series-Parallel 
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MANUFACTURING CO. 


VALPARAISO, INDIANA 
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% Here you get a quick picture of Central Screw Company’s ability 


to furnish newly designed small Upset Parts for practically every 
armament, implement and instrument of war production, in addition 


to standard and special Screws—Bolts—Nuts and Rivets. 


WE URGE YOU—Send in your battle prints without delay. Write 


CENTRAL SCREW COMPAN 


3519 Shields Ave. 
Chicago, Illinois 



























SAVE MANPOWER 
with [))27.18 WIRING EQUIPMENT 





i [iy HNG 
LEVER Type © BENCH TYPE 3 WIR E 
=> Fe STRIPPERS 


HORIZONTAL BRUSH 
ee 


“sr "BX" CUTTER *Hand... 


-" AS" = *Foot ... 


| CABLE CUTTER 


| ROTARY MODEL e- 


“HOT-BLADE* For Production Stripping ! 

—_ t Strips practically every type 

STRAIGHTENER CABLE RIPPER; OF wire, cord, and cable, up 

to °,” O.D. size—quickly, 

accurately; no cut strands, no waste. Anyone can use IDEAL 

Strippers successfully, after only a few minutes practice. 

Send samples of the wire you strip, and we will gladly rec- 
ommend the correct IDEAL Stripper. 


Ly eeN4 


NO. 10 BENCH TYPE 
WIRE STRIPPER 


A small, sturdy, inexpensive strip- 
per. Saves Time in quantity strip- 
ping of A and N wires. Easy to 
operate. Takes up to °’’ diam. 
Simply insert wires between blades 
to adjustable stop and pull wire— 
that's all. 


*Power operated 


“THERMO- fe 
GRIP” 


" | ELECTRIC 
Solderless, Tapeless, Wire SOLDERING 
Connectors TOOLS 

Strip Wires ScrewOn That's All 
Save valuable production time. : : 
Do not require skilled labor. Con- Speed up soldering. Hest quickly. 
serve Vital War Materials—save | Concentrate heat on exact spot 
oat, tin = rubber—as “ in where needed. Easy to use. In- 
solder an tape joints. etter : ; ; 
electrically; stronger mechanically. swe uniform, quolity soldering. 
A size for every job. FULLY Safe; no open flame or explosive 
APPROVED; Listed by Under- fuels. 
writers’ Laboratories, Inc. 

MILLIONS IN USE COMPLETE LINE OF TOOLS 
Mail CouponBelowfor FREESamples FOR ALL SOFT SOLDERING 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Sycamore, Illinois 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
SALES OFFICES IN ALL PRINCIPAL CITIES 
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erties, as well as new information on plastic-bonded plywood, 
adhesives, extrusion, and synthetic rubber and rubber-like 


resins make the book a complete work. Among the newer 
plastics discussed are polyamides, melamine-formaldehyde, poly- 
vinylidene chloride, and methyl cellulose. Penton Publishing 


Company, Cleveland, Ohio. 


POST-WAR COMMITTEE RECOMMENDS 


Under the chairmanship of B. W. Kerr, recently appointed to 

head the post-war planning committee sponsored by Nema, 

the following recommendations have been initiated and ap- 
proved for the National Electrical Manufacturers Association: 

1. That Nema member com- 
panies give thought now 
to the development of 
their own post-war plans. 

2. That committees respon- 
sible for the operation ot 
present cooperative pro 
grams give consideration 
to the form these activi- 
ties might take when the 
War is over, 

3. That sections and groups 
survey their present fields 
of operation with a view 

B. W. KERR to offering suggestions to 

the Business  Develop- 

ment Committee of Nema on the type of plans they might con- 

sider undertaking as units and also those which might be 

organized and put into action in cooperation with other sections 
and groups. 





Thought will also be given to the coordination of any ideas 
that are sent in to Nema headquarters, with a view later to 
working out a composite plan which would have an interest 
for all members in broadening the market for electricity in all 
of its applications. 


RMA VOTES FULL POWER TO WAR PROGRAM 


\t recent meetings in New York City, presided over by Pres1- 
dent Paul V. Galvin, members of the Board of directors and its 
executive committee adopted broad, constructive measures to 
place all resources, plant and management, behind the program 
of war production and also arrange to reorganize on a wat 
basis of revised and new services for its members and the in- 
dustry. Surveys of factory production facilities will be made 
to determine radio equipment requirements for all phases ot 
radio communication, including broadcasting. and also in con- 
nection with some of the conversion problems of turning radio 
factories into war production. 


STANDARDS IN SAFETY RULES 


Published in five parts, safety rules for the installation and 
maintenance of electrical supply stations are now. available. 
Comprising part 1 are the grounding rules; part 2 deals with 
the construction and maintenance of overhead and underground 
lines; following parts deal with rules for the operation of elec- 
tric equipment and lines and with rules for the installation of 
radio. Available from the National Bureau of Standards, U. S. 
Department of Commerce, Superintendent of Documents, Wash- 
ington, D. C. 


ENGINEERING AS A CAREER 


\n educational guidance booklet for young men, parents, and 
teachers. Planned to help students decide whether they are 
fitted to be engineers, by giving them a general picture of the 
characteristics and requirements common to all branches of the 
profession and discussing the qualities and aptitudes needed by 
engineers. A list of vocational guidance books and pamphlets. 
also primarily concerned with engineering and related voca- 
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HINGED LEAF 
ELIMINATES 
LEAF 
PRESET 


"us ALLS AAP SWITCH 


Switches, the application of which require a leaf for 
actuation will give much longer service with the 
hinged leaf illustrated. 





The leaf (plain or ribbed) operates within definite 
limits because it is rigid and it is not necessary to flex 
the leaf member for actuation. Consequently the leaf 
retains its original shape thus preventing preset switch 
and lasts much longer because it is under no operating 


stress. 


Write for information about 
this or other types of ACRO- 
SNAP SWITCHES giving de- 
tails of uses for which switches 
are needed. 


DVACRO ELECTRIC CO. 


3166 FULTON RD. « CLEVELAND, OHIO | 















The Switch 
with an 
Engineered 
Principle 






Assembly 


——— with the 


“SSSR3, KNURLED HEAD 


OO SOCKET HEAD CAP SCREWS 


Have the knurled non-skid grip . . . no lost 
motion . . . for speed ir assembly. And— 
they cost no more than ordinary cap screws. 
Send for details. 


STANDARD PRESSED STEEL CO. 


Box 594, JENKINTOWN, PENNA. 


SPEED 













FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


ARB AAA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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Delco Appliance is turning out pre- 
cision-built motors in volume which 
until recently was thought impossible. 
© When the present emergency is over, 
os the knowledge, experience and pro- 
bm cesses gained through this effort will 
©2— vastly enrich peace-time production. 


DELCO 
APPLIANCE 
MOTORS 


READY FOR ALL DEMANDS! 


For years, Delco Appliance has been a 
leader in quantity production of small 
motors for a broad commercial market 

. a fact that made possible speedy 
adaptation to today’s volume demand 
for new and highly specialized designs. 


PRODUCT OF 
GENERAL 
MOTORS 


ONE OF MANY DELCO APPLIANCE 
SMALL MOTORS FOR INDUSTRY 


The compact, precision-built Delco Appliance motor 
shown above is for Universal A.C.-D.C. operation; 
115-Volt—1 40 to 1/25 horsepower. Self-aligning 
bearings. Fan cooled. Steel case with flat sides. 


DELCO APPLIANCE DIVISION 


General Motors Corporation 
ROCHESTER, N. Y. 
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‘ The Agastat is the 
instantaneous recycling 
unit that guarantees 


Here is proof 
of AGASTAT superiority: 


Unoffected by dust, 
dirt or temperature 
For use with either 
AC or DC 
Diversity of timing 
effects possible 
Positive snap-action 
type contacts 


accuracy! 





Electrical 
cumulator 
Jersey. 


Write for Illustrated Data 3N-4 


And accuracy was never 
more vital than in today's 
military needs. That's why 
this time delay relay is 


meeting wide acceptance in electrical 
apparatus and equipment wherever a 
delay interval is required. A mere 
thumb screw adjustment permits a de- 
lay variation ranging from a fraction 
of a second to several minutes. 


Division American Gas Ac- 
Company, Elizabeth, New 


UNL 


FOR DIVERSITY 
IN TIME DELAY 


tions, is included. Booklet may be obtained from Engineers’ 
Council for Professional Development, 29 W. 39th St.. New 


Yu irk, N. Y. 


FOUR COMPANIES APPROVED BY NEMA 


Nema has recently approved the application for membership of 
the four following companies which are listed with their sec- 
tion afhliations : 
Conduit Fittings Section and the Metallic Outlet and Switch- 
box Section—(M. B. Austin Co.) 
Knife and Enclosed Switch Section—( Anchor Mfg. Co.) 
Commercial Lighting Equipment Section and the Industrial 
Lighting Equipment Section—( Mitchell Mig. Co.) 
Floodlighting Section—(Steber Mfg. Co.) 


ASA STANDARDS FOR GRAPHICAL SYMBOLS 


\merican standard graphical symbols for use on drawings in 
mechanical engineering covering plumbing, piping, pipe fittings 
and valves, ductwork, heat-power apparatus, conventional rivets, 
refrigerating and welding, approved by the American Standards 
\ssociation and sponsored by the American Institute of Elec- 
trical Engineers and the American Society of Mechanical En 
gincers is now available from the American Society of Me- 


chanical Engineers, 29 W. 39th St... New York, N. Y. 


APPLIANCE SALES DROPPING 


Refrigerators. A rise of 3.7 per cent was shown in Janu- 
ary sales of domestic refrigerators totalling 126,431 over 91,787 
for December. Sales for January of this year, compared with 
those of the same month last year, were 63 per cent lower. 
Thus, in January 1941, the total amounted to 349,901, accord- 
ing to Nema statistics. 


Electric Ranges. Sales in clectric ranges for January to- 
taled 30,196, showing a.drop of 38 per cent from the sales of 
December, which were 48,705. January sales dropped 40 per 


cent from those of the same month in 1941, which totaled 


50,516. 


Mechanical Stokers. For January sales in mechanical 
stokers amounted te 6,394 as compared with 8,592 for Decem- 
ber, 1941, a drop of 25 per cent. January sales of this year 
exceed those for January, 1941, by 16 per cent, last vear’s be 


ing 5,506. 


Oil Burners. Shipment for the month of January, 1942, on 
oil burners totaled 19,253 as compared with 21,915 for Decem- 
ber, down 12 per cent. Shipments were 18 per cent above those 
for January of 1941, which totaled 16,203. 


FREE SILVER FOR RESEARCH PURPOSES 


Silver, on a consignment basis, as well as expert advice is 
available without charge, it is announced, through the American 
Silver Producers’ Research Project for any responsible man- 
ufacturer who is prepared to apply such materials and data in 
the solution of new research and development problems. The 
objective, of course, is to find new industrial uses for silver 
as well as to substitute for scarce materials. A great fund of 
information concerning silver and its uses, much of it the result 
of extensive research, has been gathered by the project and 
is available to all interested manufacturers. 


N.F.P.A. VOTES CODE CHANGE 


More than the required two-thirds vote of the National Fire 
Protection Association favored the adoption of that tentative 
interim amendment proposal for insertion to follow Section 3009 
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SPECIAL MOTORS 


THE HOLTZER-CABOT. ELEGTEI@ Gam 
AO NASI aa BOSTON, MASS. 


Chicago, II|.—6161 So. State St. New York, N. ¥.—101 Park Ave. Philadelphia, Pa.—112 So. 16th St. 
























JONES BARRIER ae Nee 
TERMINAL - STRIPS Oy ae AN es 


WY Wayx /RUSHING HELP TO” As 
o DEFENSE PRODUCTION! 


Here's immediate service for electrical and kindred industries 
in Defense Production: Prompt delivery, to specifications of 


An i ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 


terminals. 6 SIZES 


he 
No. 2-151 


highest quality electro-magnetic windings end assemblies. For 
aircraft equipment — generators — 


meet every requirement. From °4"’ wide and 13/32” high with 
5-40 screws to 215” wide and 1!4”’ high with 14’’-28 screws. 


Write today for information on complete line. 


relays — timers — vibrators — neon 
lighting — X-Ray, and scores of 
otherneeds. Thousands of D. W.D 


products are used in every branch 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL 
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2 Plants -- 30 years Experi- 
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: MERCURY MIDGET + srailable po tien paseo 


enable us to fill your requirements 
on shortest notice. With 
thoroughness in materials — 
thoroughness in engineering — 
thoroughness in inspection 


New Mercury Midget is an achievement in quiet 
efficient operation with longest life, maintenance free. 
For low voltage circuits up to 25 volts A.C. or 
and currents up to 6 amp. at 6 volts, and 1 amp. at 
di 25 volts. New baffle assures positive ‘ ‘make-and-break”’ 
= eliminating flickering by jars or vibration! 
WRITE FOR FULL INFORMATION (or sample) DUST-PROOF, unaffected by 
fumes, Mercury Midget gives dependable service wherever indicator lights are 






Write or wire, — we can help you 





ae — in thermostatic or thermocouple circuits — in air conditioning — research electric as a source for Coils, Solenoid S, 
urnaces — electric recording and reading devices — advertising sign control circuits — D. W. D. Paper Section Coil. 
pin game machines — electroplating apparatus — auto glove compartments — hood and Exact heuer Ween Tape Transformers. Catalog avail- 
trunk lights — radio and refrigerator door lights — telephone circuits, etc. Two sizes: sealed. One of many types. able 

x 7,16" and ‘,"’ x 7,16". List price 15c¢ less mfrs. discounts. 


; é we 
. Te TH rater eran 


y 4753 RAVENSWOOD AVE. CHICAGO, ILL. COILS FOR EVERY ELECTRICAL PURPOSE 
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HELP US KEEP IT FULL! 


WE’ RE now working close to capacity on Defense 

products—want to continue so ‘‘for the dur- 
ation."' Nevertheless, if you need springs and screw machine 
parts, sizes up to 114”, please contact us. We may be able 
to give you quick action—depending upon how your request 
fits into our schedules. If not, we'll tell you promptly, so ro 


time may be lost. Peck Service is experienced service, 
dates back to World War I. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Deliver DEFENSE PLASTIC PARTS Faster— 


BRAND LETTERING—DESIGNS and MARKINGS on 
Fuse Panels, Socket Bases and Other Parts! 





AS PERFECT AS MOLDED LETTERING ITSELF 


%& If you use plastic panels or other bakelite parts 
needed for communications systems of airplanes, tanks 
and other implements of war—it will PAY you to try 
Rogan ‘‘deep relief" BRANDING of lettering, designs 
and markings for economy, quality and speed! 


SAVE DIE CHARGES and MOLDING COSTS 


The fuse panel and socket base illustrated, typify the 
clear and —- results others are getting with ‘deep 
relief’ BRANDING on items approved by the U. S. ee 
Signal Corps and Ordnance Department. | & 


“Deep Relief'’ 
BRANDING “Wau 
by Rogan is now 
being specified 
by large-scale 
producers of iT 

plastic panels bad 


and parts for a a 
DEFENSE Above illustration 
shows laminated bake- 
lite panel with Rogan 
deep relief branding 


WRITE TODAY for Full Details on Rogan Deep Relief Branding. No Obligation. 


ROGAN BROTHERS 


2001 S. MICHIGAN AVE. CHICAGO, ILLINOIS 
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(page 85) of the 1940 edition of the National Electrical Code. 
Basic objective is to aid in the conservation of copper and rub- 
ber. The inserted note reads as follows: 

“For the duration of the defense emergency and to assist in 
the conservation of copper and rubber, conductors having Code 
grade rubber insulation that are not operated continuously with 
maximum currents may have the allowable current-carrying 
rations that were given them in Table I of the 1937 edition of 
this Code and the limits of allowable current because of more 
than three conductors in a raceway (Note 5, page 303, 1940 
text) because of room temperature being over 30 C (Table I, 
page 301, 1940 text) need not be applied.” 

Recent orders issued by WPB discontinue entirely the use of 
rubber-jacketed electrical cords, except for war orders. Sub- 
stitute types of cords will therefore have to be provided on 
appliances for civilian use. 


CURTAILING EXPENSES 


Comprehensive report upon a study pertaining to the impact 
of the war program upon the economic life of the nation. Dis- 
cusses war and non-war expenditures and national income in 
their various aspects and indicates where outgo reductions can 
be made and possibilities of transferring costs. Published by 
Brookings Institution, Washington, D. C. 


NEW PLANTS, EXPANSION 





NEW LABORATORY FOR PLASKON 


Plaskon Company, Inc., of Toledo, Ohio, formally dedi- 
cated their new laboratories for research and engineering on a 
recent date. 


Gisholt Machine Co. is expected to have completed the 
expansion of plant facilities for the manufacturing of turret 
lathes by April 1. 


Monroe Calculating Machine Co. of Orange, N. J., has 
started work on the addition of 105,000 sq. ft. of manufacturing 
space for its factory. 


Belden Mfg. Co. has completed a 31,000 ft. plant addition 
to its Richmond, Ind., plant, thus increasing the company’s 
production facilities of copper wire for war use. 


Ex-Cell-O Corp. is engaged in further expansion of plant 
facilities which are expected to be completed by May. 


Fairbanks, Morse & Co. are making plans to expand its 
plant, through both buildings and equipment, to the extent that 
it will be able to increase its output to six times its present 
quota within the next 18 months. 


Acoustic Division of Burgess Battery Co. announces a 
change of address to 2815 W. Roscoe St., Chicago, to become 
effective March 30. 


National Union Radio Corp. of Newark, N. J., have 
leased the entire tenth floor of the American Insurance Co. 
Building in Newark, N. J. The executive, sales and account- 
ing divisions of the corporation will be located at this new 
address. 
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d on do a better job, frequently 


at less expense. 


e INSTRUMENT RE- 
SISTORS CO., produces 








many types of dependable, hey Jf7 
ipact , ‘fm f A hfe tee 
Dic. Wire Wound Resistors, each Py ; LZ he 
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oa job and do it well. UP TO APPROXIMATELY 1/40 H. P. 
Our twenty-four hear pre peace a ee ae MOTORS are widely used in 
a cations w ili { ity [ 
e sieiidian, silica aint pplications where relia ility, uniformity, and long life are 
among the more important considerations. Every designer of 
rapid delivery. instruments and electrical equipment requiring a small motor as 
a principal component should have the facts on BARCOL 
MOTORS at his command. We urge you to send for this informa- 
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give highest efficiency in 
wire stripping operations. 
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aa With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
has pleasing hundreds of users 
‘ing over a period of 15 con- 
secutive years. 
F 
TRIAL Y Write for complete information—sending wire samples— 
tion i dees THE WIRE TRI OPED i 1729 Eastham Ave 
1y’s ! S RIPPER CO., E. Cleveland, Ohio 
@ Aerovox pioneered the Also, Aerovox is supplying 
ant practical, inexpensive, high- oil-filled capacitors for con- 
capacity dry electrolytic ca- tinuous-service or motor-run- 
pacitor for  motor-starting. ning functions. Whether in 
its - ‘ ” 2 Aerovox has — = a or aaa eas 
nat NeW A t t d S Id Fl greafer portion of a suc vox offers you the widest 
ent THE C iva e 0 ering ux capacitors in daily use. choice of casings, mount- 
Aerovox has worked in clos- ings, terminals, capacities. 
Y Check These Features: est collaboration with motor voltages. both standard and 
designers and manufac- special, plus outstanding 
. 2 e Speeds Soldering + Non acid turers. engineering experience. 


e Non¥Corrosive e Saves Solder 
eldeal for large surfaces, seams, 


Send Us Your Problem .. . . 


Engineering collaboration, recommendations, specifications 






ave spotwork, etc. quotations, are yours for the asking. Also literature 
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Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


SPECIAL-PURPOSE BELTS. Belts to meet 
service conditions of high speeds, close precision, shock 
loads, double-friction-surface, very light duty, etc. Nu- 
merous belt specifications are given for grinders, drill presses, 
lathes, woodworking machinery, sanders, printing and bind- 
ing machinery. Also are described static-control belts, in- 
tegral and fractional hp. V-belts, connected-type V-belts, 
endless round and endless cord flat belts together with use- 
ful engineering data. L. H. Gilmer Co., Tacony, Phila- 


delphia, Pa. 


GENERAL PURPOSE PHOTO CON.- 
TROLS. Photo-electric relays, light sources and photo- 
tube housings are described and electrical characteristics 
of relays, to operate by an increase or decrease in the amount 
of light falling on a phototube, explained in detail. Rate 
of operation, time delay sensitivity, static and impulse con- 
trol covered. Also a discussion of phototube housings, their 
construction, mounting, application and location recommen- 
dations. Shown are the three most widely used light sources 
with a note on proper selection of filters. Outline drawings 
with physical dimension given in each case. Westing- 


house Electric & Mfg. Co., East Pittsburgh, Pa. 
PRIORITIES AND PYROMETERS. Explains 


to all specifiers of temperature measuring and control instru- 
ments how the National Defense Program affects such com- 
ponents, their purchase, use, maintenance and the replace- 
ments. Points out the present scarcity of various materials 
and lists other materials which can be used as substitutes. 
Gives comparisons of properties of the original materials and 
the substitute materials. Recommendations are also given 
on maintaining present equipment so that it will operate with 
maximum efficiency and_ give uninterrupted _ service. 
Wheelco Instruments Co., 847 W. Harrison St., 
Chicago, III. 


OVER SPEED GOVERNORS. Controls devel- 


oped to accomplish the desired results in the most practical 
and dependable manner. Cranking cycles and protective 
methods have been developed to give the maximum protec- 
tion to the engine and starting system at the same time giving 
the engine every opportunity to start. Various overspeed 
governors with manual reset, angle drive attachment, com- 
bination governors, solenoid models, etc., discussed. Hook- 
up diagrams, general instructions for mounting and hook-up, 
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Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


line drawings and information on battery ignition engines, 
heavy duty starting motor contactors, starting relays, con- 
tactor relays, and multiple engine control panels included. 
Synchro-Start Products Inc., 22] E. Cullerton St., 
Chicago, Ill. 


OIL-RETAINING POROUS BRONZE 
BEARINGS. Sleeve type, flanged bearings and thrust 


washers listed in wide range of sizes. Tabulation of inside 
and outside dimensions, emphasizing the availability of vari- 
able lengths below and up to maximum length specifications 
in each instance, without special dies. Also referred to are 
self-aligning bearings and special shapes such as gears, 
sprockets and other unusual forms which indicate the broad 
adaptability of this porous bronze material, through powder 
metallurgy, to other than standard shapes. Bound Brook 
Oil-Less Bearing Co., Bound Brook, N. J. 


COPPER WEIGHTS AND DATA. Facts of 


interest to all those associated with copper or copper alloys. 
Conversion tables, C. and F. temperature scales, weight 
conversion factors, sheet copper, sheet, roll and strip brass, 
alloy sheets, round, square, hexagon rods, rectangular cop- 
per and brass bars, seamless tubes, chemical and physical 
properties. Complete data in table form on all phases of 
metal. Also wire gauges and miscellaneous data of a 
similar nature. Revere Copper and Brass Inc., 230 


Park Ave., New York, N. Y. 
LAMINATED SHIM. For use in the fitting of ma- 


chine parts in original assembly as well as for making serv- 
ice adjustments. Timely information regarding laminated 
shim specification within war products. What it is, where 
to get it and its many uses described. Laminated Shim 
Co., Inc., Glenbrook, Conn. 


VARI-PITCH SPEED CHANGER. Diagrams, 
operating data and selection tables offer facts on speed 
changer units in sizes handling from 1'4 to 75 hp. With 
these units, speed variations are readily available in a range of 
375 per cent. Instant adjustment is possible either manu- 
ally or with a pilot motor. Newest applications of modern 
speed changing equipment throughout industry to step up 
production from available machine capacity is indicated. 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
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TOOL-UP 


2° -YOU WIN 


at the Kurz-Kaseh Plastics Round-Table 


¢ Your plastics problem, submitted to 
Kurz-Kasch, goes before a committee 
of specialists ...a group we call the 
Plastics Round-Table. You see, the 
several problems of any plastic part— 
design, materials selection, tool-up, 
and production—are so closely inter- 
related that they must all be consid- 
ered at one time. In such a conference, 


the tool specialists may suggest design 


correct a molding difficulty before the 


job is run and thus save vital days in y 
delivery. In short, Kurz-Kasch gets | 
all the facts first, to get your part = | 
designed, tooled up, produced and 


delivered, swiftly and successfully. 
All inquiries should, of course, be 

accom panied by priority ratings. Kurz- 

Kasch is doing all it can to further the 


war effort and urges you to confine 





NU 


Incorporated 


Plastic Molders Since 1920 
1417 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York,Chicago, Detroit, 








| 120 Volts Output + 1% 


| new. It involves no 


| tions. This unit has 
}imnumerable appli- 






Los Angeles, Dallas, St. Louis, Toronto, Canada 


modifications to save die costs. The the use of plastics to applications Export Office: 89 Broad Street, New York City. 


production executive may foresee and essential to America’s Number 1 job. 


CONSTANT VOLTAGE. 


For Your Laboratory, Your 
Product, or Your Production Line 


VL 


¥ 





AUTOMATIC VOLTAGE REGULATORS 
95-130 Volt Inputs ... 110, 115, 







The UTC Automatic 
Voltage Regulator is 


moving parts and ef- 
fects instantaneous 
correction for either 
transient or chronic 
line voltage fluctua- 


cations in broadcast 
apparatus, labora- 
tory equipment, etc. 
Available in 15, 30. 
60, 120, 250. 500, 1000 
and 2000 VA stock 
sizes. Write for Bul- 
letin PS-404, 


* Accuracy 1% * Independent of Load *& No Moving Parts 
* High Power Factor * High Efficiency * Low Distortion 
* Negligible Time Constant * Low Temperature Rise 


ee 


150 VARICK STREE 
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ATENT N2 2220516 
Ne 50 TYPE | # 


NO. 50 TYPE 


The VERSATILE Jewel Light Assembly 


Here's a preferred Assembly with manufacturers of 
Aircraft, Radio, and Electrical devices. Its remark- 
able versatility makes it popular. as No. 50 is 
specially designed for use on more than one panel 
thickness. Three removable fibre washers compen- 
sate for different thicknesses of panels. 


P 


&: 


WT. 





NO. 50 TYPE. with 14" Jewel. is among the sturdiest and most 
dependable of all miniature light Assemblies . . . is quickly. easily 
mounted and takes little space. This is only one of a complete 
line of the better Dial and Jewel Light Assemblies we make. 
May we send you samples, a catalog, and complete information? 


Ga ea 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 
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Illustrating forced air-movement 


over entire exterior of motor frame 


Streamcooled DESIGN 
—a Superior BALDOR feature 


BALDOR Streamcooled design provides totally 
enclosed motors with an unfailing, CAN’T CLOG 
cooling system that assures permanent cool-run- 
ing performance. 

These are ball-bearing motors, with glass insula- 
tion to withstand higher temperatures and pro- 
vide more H. P. in smaller frame sizes. 


These and many other features at NO EXTRA 
COST to you. 


BALDOR ELECTRIC COMPANY, St. Louis 
Motor Specialists for more than 21 years 


Representatives in Principal Cities 








STEEL STOCK LIST. Full listing of the more than 


11,000 different kinds, sizes, and shapes of steel bars, 
plates, sheets, tubing, cold finished, alloy, tool and stain- 
less steels normally carried in stock for immediate ship- 
ment. Also brief history of the growth of the organization 
from a small iron store in 1842 to a group of ten large 


| plants strategically situated in various parts of the country. 


Joseph T. Ryerson & Son, Inc., | 6th and Rockwell 
Sts., Chicago, IIl. 


| ALL-METAL, VARIABLE SPEED DRIVE. 


Speed-rangers with single, double, triple or combination gear- 
head. Features described such as infinitely variable speed, 
positive metallic traction, no speed fluctuations, efficiency, 
and durability. Wedging action, accuracy in manufactur- 
ing all working parts, ball bearings used throughout, auto- 
matic equalizer, remote control, lubrication and positive metal 
seals and speed indicator are all additional features pre- 
sented in comprehensive data sheet summary. Master 


Electric Co., Dayton, Ohio. 


METAL SHIELDED WIRE. Complete mechan- 


ical and electrical specifications of approved aircraft wire 
shielded with thin wall, seamless copper, aluminum and 
lead tubing. In table form are shown size, metal shield 
o.d., wall thickness, core, ohms. per ft., voltage break- 
down, capacitance at 60 and at 1,000 cycles and power 
factor at 60 and 1,000 cycles. Also given are electrical 
and mechanical data. Precision Tube Co., 3824 Ter- 
race Street, Philadelphia, Pa. 


SELF-STARTING TIMING MOTOR. Small, 
compactly built, with rotor and coil nested in a streamlined 
case only 234 in. diam. by 1°, in. deep, these timing 
motors are designed for use in almost every kind of timing 
control or instrument. Construction features with supple- 
mentary line drawings showing dimensions as well as ad- 
vantages of the product are shown with some applications. 
Hansen Manufacturing Co., Inc., Princeton, Ind. 


ELECTRO-DEPOSITED COATINGS. Speci- 
fications for electro-deposited coatings of zinc, cadmium and 
nickel on steel; nickel and chromium on copper and copper 
alloys; nickel and chromium on zinc and zinc base alloys; 
also methods of testing for local thickness of electro-depos- 
ited coatings. These are the tentative specifications of the 
American Society for Testing Materials, prepared jointly 
by the American Electroplaters’ Society, the National Bu- 
reau of Standards and the American Society for Testing 
Materials. Hanson-Van Winkle-Munning Co., 
Matawan, N. J. 


PILOT LIGHT ASSEMBLIES. Construction de- 


tails of unit designed for use in connection with 110 volt 
supply. Adaptations, various mountings, colors, bulbs, 
types and dimensional line drawings of these pilot lights 
are shown. Bayonet catch shell type for use where exces- 
sive vibration would tend to loosen a screw type lamp, hor'- 


| zontal mounting, open type, and vertical type in sizes from 


| to 3¢ in. jewel. Gothard Mfg. Co., Springfield, Ill. 


SCREW THREAD SYSTEM. Specifications of 


the screw thread system for use in strengthening threaded 
fastenings in aluminum alloys and other light metals used 
in high-speed aircraft engines. Series and classes, general 
requirements, workmanship, method of inspection, applica- 
tion of thread series, standard method of designation and 
material given with tables on standard series, class 3 me- 
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Electric Shaver 


Coil 


1500 turns of No. 36 enameled wire in each 
150 coils per operator in 8 hours. 


half. 












sesh ese * COILS 
Tete sey ee" WITHOUT 
DELAYS 















This Electric Shaver Coil is produced on the No. 102 
Universal Coil Winder equipped with two winding 
heads. Winding time is scheduled so that one coil 
section is being produced while manual operations are 
performed on the other. There is no loss of production 
time. 
















Machines with additional heads are available. De- 
scribed in free bulletin 102. 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 


—These MEN 
KNOW PLASTICS Aatir Made TO MEET 


Behind them is the accumu- 5 R o 5 U Cc Y o MM | & E D & eee 


lated knowledge and skill of 
one of the largest and best 


equipped custom molding 
plants in America. These 
men are at your service to 


help you with your war pro- 
duction job involving molded 
plastics. For instant action, 


phone us at Chicago, CAP- Peak production demands good tools. 
itol 1020. A member of our a ; : é 

engineering staff will be sent Klein pliers in the hands of your workmen 
to you immediately, any- 


wikis te the Uaksel- Sines, is your assurance that they are equipped to 


do your work better — saving precious 
minutes of time that quickly mount into 
valuable man-hours. 

For nearly a century, Klein’s have been 
the standard by which other pliers are 
judged. Their slight additional cost is more 


than offset by the extra service they give. 


“SINCE 1857” 


ts KLEINess 


CHICAGO MOLDED PRODUCTS CORP. 


1020 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 


3200 ee ee VENUE CHICAGO 
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THERMOSTATIC BI-METALS 


ELECTRICAL CONTACTS 


s € 
“ om « an 

Vital in war and peace 
TODAY WAR PRODUCTION calls for new increased uses of 
thermostatic bi-metals and special electrical contacts. Wilco 
engineers will cooperate with you. ® The H. A. Wilson Com- 
pany offers a wide variety of specialized thermostatic bi- 
metals of high and low temperature types. Also a series of 
resistance bi-metals, (from 24-440 ohms, per sq. mi. ft.). 
* Wilco electrical contact alloys meet war requirements ... 
available in Silver, Platinum, Gold, Tungsten, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto 
contact alloy. 





The H. A. WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





Single units and multi 
units—up to 18 units 


tandem, controlled by 


1 
le 
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The inside dope on 


WIRE-WOUND RHEOSTATS 


* 


* Write for Literature 


Here’s what you see when 
you slip the dust-proof pro- 
tective metal cap off a Claro- 
stat wire-wound rheostat or 
Potentiometer: 

Precision winding on bake- 
lite strip; posifive, smooth, 
wear-proof contact: perfected 
lubricant; steel shaft az- 


curately fitted in brass bush- 
ing: obvious years of fool- 
proof service. 

Just turn the knob of a Claro- 
stat rheostat. That test 
usually identifies a Clarostat 
beyond a doubt—that vel- 
vety, smooth, easy rotation. 


Submit Your Problem... 
e LA RO AY TA is OT ety, Cm 


285-287 NORTH SIXTH STREET 
FETT 44 aL Le 


® OFFICES IN 


PFAINCIPAL CITIES e 
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dium fit, class 5 stud fit and eight thread series. Aircraft 
Screw Products Co., Inc., 47-23 35th St., Long 
Island City, N. Y. 


VARIABLE SPEED CONTROL. Designed for 


use with a constant speed motor. Easy to install, for old 
or new equipment. V-belts and countershaft units with their 
design, construction, ratings, dimensions, correction factors, 
representative applications, speed chart, installation and en- 
gineering data. Also described are operation and types of 
control as well as many helpful application hints. Ideal 
Commutator Dresser Co., |008 Park Ave., Syca- 
more, III. 


WAR PRODUCTION BOARD PRIORI- 
TIES. An alphabetical listing of all priorities orders in 


the M, P, E, and L series, also miscellaneous orders and 
regulations which have been issued under the priorities power 
with supplement bringing entire compilation up to date. 
Covers the distribution of materials, preference rating or- 
ders, distribution of equipment and limit of the production 
of certain items. Office for Emergency Manage- 


ment, Div. of Information, War Production 
Board, Washington, D. C. 


INSULATING MATERIAL. Unglazed white and 


gray porcelain, glazed, communication and refractory por- 
celain described as applicable for insulation. Will not rust, 
rot, corrode or disintegrate. Is unaffected by most acids 
and will withstand arcing and thermal shock. Various 
sizes and shapes can be produced by the dry-press method. 
Can be made to specifications. Akron Porcelain Co., 


Akron, Ohio. 


HIGH-FREQUENCY IRON CORES. Uses, 


general considerations of high-frequency iron cores, antenna 
and I.F. coil cores as well as push-button tuning, perme- 
ability tuning and the close coordination of core and coil 
details described in full. Electrical characteristics and me- 
chanical details given with charts showing standard sizes 
for various types. Also large size and unusual shaped 
cores. Henry L. Crowley & Co., | Central Ave., 
West Orange, N. J. 


RADIO TUBES. Characteristics of a broad line of 


tubes covering type, class, filament rating, plate volts, nega- 
tive grid volts, screen volts, plate and screen current ma., 
plate resistance ohms, micromhos mutual conductance, am- 
plification factors, ohms. loads for stated power output and 
undistorted power output milli-watts. Also panel lamp 
characteristics, tube and base diagrams. Hygrade Syl- 
vania Corp., 500 Fifth Ave., New York, N. Y. 


CONTROL TRANSFORMERS. Controls for 


bell, chime, signaling and power circuit transformers. Sec- 
tionalized and complete electrical and dimensional data in- 
cluded to assist in su.., lifying the proper selection of trans- 
formers for various applications. Application, construction, 
larger capacity transformers, signaling transformers also in- 
cluded in this comprehensive review of a well-rounded line. 


Jefferson Electric Co., Bellwood, Ill. 


RADIO PARTS. Covering dials and knobs, conden- 


sers, coils, sockets, insulators, plate and grid grips, cabinets, 
shields, oscilloscopes, transformers, chokes, couplings, powet 
supplies, amplifiers and modulators, transmitters and receiv- 
ers, this bulletin also gives tables of capacity, minimum ca- 
pacity, number of plates, air gap, length, etc., for single, 
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FOR preciszon TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synchronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 


Forestville, Connecticut 


aaa DO 
SWITCHES 


Assure Accuracy, Positive 
Operation and Long Life 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 


above, operates with the movement of the magnet—the tube remains 
Stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make"’ and “‘break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. @ CHICAGO, ILL. 
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WHAT'S MISSING 
FROM THIS PICTURE? 





OR one thing, there are dozens of intricate insulators now 
made by Corning, missing from this picture simply because 
there’s no room to show them. To give you an idea of the broad 
range in shape, size, and type possible in precise dimensions, 
we illustrate these five: 1 Cot/ mounting blocks; insulating bushings; 
line spacers. 2 Coil form (3'5x8 in.). 3 Annode bushing rings. (Ap- 
proximately 12 in. diameter). 4 Fuse plug bodies. 5 Suspension 
insulator (10 in.). 
There’s something else missing from this picture, too. There’s 
that insulator of yours! If you’re worried about a continued 
material supply, check into glass quick! Superior electrical 
qualities (see chart) plus corrosion resistance, thermal resist- 
ance, high strength- to-weight ratio and other important ad- 
vantages prove Corning’s special borosilicate and 96% silica 
glasses tops in insulating performance and long life. They may 
be the answer for you, too. Write Insulation Division, Corning 
Glass Works, Corning, New York. 








SEE HOW HIGH GLASS RATES AS AN INSULATING MATERIAL! 


PHENO fiw 


— toneuaae ; mca ‘ga con oe a oe RESINOID acetate 
High scratch hardness 6 ‘4 5 3 2 ' 
low thermal expansion 6 3 - 5 2 1 
High dielectric strength 5 6 2 ! ‘4 3 
low dielectric constont 6 2 3 5 1 4 
High volume resistivity 5 ° ‘ 3 1 2 
High retractoriness 3 6 5 ‘4 2 1 


- + + + ; ; + 








vex Insulators 


BRAND 


“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works 
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Does Shortage 
of Raw Materials 


Threaten Your Business 


TRY STAR 
PORCELAIN 


Send NOW for our ‘‘SURVEY 
OF TECHNICAL CHARACTERISTICS 
OF MOLDED CERAMIC PRODUCTS.” 


STAR PORCELAIN resists shock, fire, fumes, 
alkali and acid. It has high dielectric strength 
and low moisture absorption. LESS EX- 
PENSIVE DIES NEEDED. Write us to-day 


what you have in mind. 


PORCEL 


41 Muirhead Ave. 


OMPANY 
TRENTON, N. J. 





DOUGLAS TRANSPORTS and ELASTIC STOP NUTS 


BY Douglas DC Series Transport is fastened at 
important structural and secondary connections with 
Elastic Stop Nuts... more than 30,000 nuts on each 
ship. That is one of the reasons back of their re- 
markable records for safety and sustained performance. 


» Write for Catalog and sample nuts for testing 
ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD e¢ UNION, NEW JERSEY 


SELF-LOCKING 


ou 
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double and split stator double bearing model condensers as 
well as single and double stator units. National Com- 
pany, 61 Sherman St., Malden, Mass. 


SATURATED AND VARNISHED COAT. 


INGS. Exclusive process of coating for exceptional mois- 
ture resistance with a smooth finish and smooth inside sur- 
face. Samples of sleeving and varnished cambric cloths 
attached. Table of standard sizes, approximate inside 
diameter in inches, approximate inside diameter in millime- 
ters. Other products available are gas resistant cloths, water 
proofed fabrics, varnished cambrics and synthetic fibers, 
fiberglas and papers, varnishes and compounds for insulat- 
ing, saturated sleevings and flexible tubings and certain 
oiled silk substitutes. Endurette Corp. of America, 
Cliflwood, N. J. 


TEMPERATURE CONTROLLERS. Com- 


plete description including indicating instrument, temperature 
ranges, construction and reading points of various types of 
thermometers. Some specific types mentioned are round, 
rectangular, horizontal edgewise, waterproof, dust proof, 
fume proof, portable and specially built resistance thermo- 
meters. Also discussed are pyrometers, a simplified type of 
temperature controller for those who desire a reasonably 
priced instrument. It is built to automatically control or 
maintain at a predetermined point the heat of any industrial 
furnace, melting pot, oven, or other heating device whether 
heated electrically or by gas or oil. Built with electronic 
amplifier, terminal connections, current capacities for 110 
volts ac. operation, 5, 10 or 25 amp. to meet performance 
needs. Illinois Testing Laboratories, Inc., 420 No. 
LaSalle St., Chicago, III. 


COMPLETE LINE OF FASTENINGS. 
Complete listing of lock washers, fastener units, thread-cut- 
ting screws, locking and plain terminals, spring washers, 
special stampings, radio and instrument gears, gear toler- 
ances, shank locking screws, self-locking set screws and di- 
mensional data for self-locking set screws. Included also are 
U. S. Government specifications and approvals and com- 


plete engineering data. Shakeproof, Inc., 2501 No. 
Keeler Ave., Chicago, IIl. 


DIAL TIMERS. High standard of performance cou- 


pled with extreme accuracy, flexibility and long service life. 
Reversible motor principle employed. These timers do not 
reset in case of power failure but resume their cycle from 
the point of interruption. General features, construction and 
adjustments described. Tables illustrate clearly the above. 
Pilot lamps are replaced, in order to insure correct operation 
of the timer, with an internal resistor whenever the timer 1s 
flush-mounted, dust-tight, explosion-proof or when operating 
on 220 volt, 25 cycles. Toggle switch mounted directly 
below the dial. Ratings are 110 or 220 volt, 25, 50 or 60 
cycles, single- phase ac. Load ratings for 110 volt, ac. non- 
inductive are given in tabulated form. Description of cases 
included. Automatic Temperature Control Co., 


Inc., Philadelphia, Pa. 


DIE CASTING MACHINES. Gives complete 


working principle of die casting machines for high produc- 
tion, high pressure homogeneous castings. Two series de- 
scribed, one for die casting of zinc, tin or lead base alloys; 
the other one for those of aluminum, brass or magnesium. 
Supplementary sheet with specifications for machine capacity, 
hydraulic capacity, pressure on metal per sq. in., capacity 
gallons per min., dimensions, etc. Phoenix Machine 


Company, 2711 Church Ave., Cleveland, Ohio. 
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~"*=" QUALITY MOTORS 


Peerless is equipped to handle large or small 








f orders in standard or special designs. 
, Every facility of our organization is at your 
command providing you with full cooperation 
; and prompt action. Our expert engineering 
; service guarantees you maximum efficiency, 
r rugged design and trouble-free operation. 
| Peerless has been building better motors for the 
: past 48 years—always maintaining a quality and 
) a performance unexcelled by any other motor. 
















For QUICK Connections 
That are PERMANENT -- 


Sherman SOLDERLESS 
LUGS 


These Sherman Lugs are 
liked everywhere, because Iype SO Heavy Duty 


they install quickly and Lug. Rigid and strong 
easily . . . make depend- with extra contact area. 
able, permanent contacts 

of low resistance. Two J 








styles--both useful for 
either temporary or per- 
manent installations. 


Sih VA 







Write for si les. and AYES 
ostainn en ot ee ani Gua? 
plete Sherman line. 

Type M. Low cost. 
H. B. SHERMAN MFG. CO. § Tove Siew Sah 


Battle Creek, Michigan be soldered if desired. 


ROTARY DRIVE RHEOSTATS 
For Switchboard & Table Mounting 








Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicago. Hl 
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@ A _ monthly classified index of 


and services as advertised in 


those finished product components 


the pages of ELECTRICAL MANU- 


FACTURING. Consult the actual advertisements of those companies whose 
names are listed under the different headings. See advertisers’ index just 


preceding back cover. 





ALLOYS, Aluminum 

Aluminum Co. of America, Gulf Bidg Pittsburgh, Pa 
ALLOYS, Bronze and Copper 

American Brass Cv., Waterbury, Conr 

Anaconda Wire & Cable Co., 25 Broadway, New York 


Bridgeport Brass Co., Bridgeport, Conn 
Bunting Brass & Bronze Co., Toledo, O 


Mallory & Co inc P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
ae 

ALLOYS, Low Melting and Bismuth 

Cerro De Pasco Copper Corp., 40 Wall, New York. N. Y 
*‘Cerromatrix.’’ ‘‘Cerrobase *“Cerrobond 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmeta!l Division, Midland, Mich 


“*‘Dowmetal 

ALLOYS, Nickel . 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mic! 

International Nickel Co., Inc., 67 Wall, New York, N. ¥ 
“*Mone! 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
CY 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mic! 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Con 

ALLOYS, Zinc 

New Jersey Zinc Co., 160 Front, New York, N. Y 
“‘Horse Head Special 

ALUMINUM 

Alfminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn. 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y¥ 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp., Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ASBESTOS, PAPER. See Paper, Asbestos 


BALANCING MACHINES. See Machines, 
Balancing. 


N45 1 0) 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS-— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


< CICERO, ILL. 
3450 So. 52nd Avenue, suburb of Chicago 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown } size. 


THE STAR PORCELAIN CO. 
41 Multhead Ave. TRENTON, N. J. 
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BATTERIES, Rechargeable 


Koehler Mfg. Co., Marlboro, Mass 

BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunr In Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco Fish Spine 


Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
Lavolair 
Steward Mfg. Co., D. M Chattanooga, Tenr 


BEARINGS, Ball and Roller 
rings Co 


B of America, 416 Harrisburg Ave., Lan 
r, Pa 
La s & Gyr. Inc., 104 Fifth Ave New York, N. Y¥ 
MeG Mfc. ¢ Valpar Ind 
New Departure, Division General Motors Sales Corp., 
Bri Conr 


Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 








s ndustries, Inc., Front & Erie Ave., Philadel 
T ler Bearing Co., Canton, Ohio 

Torrington C The, 56 Field St Torrington, Conn 
BEARINGS, Bronze 

Bound Brook Qil-less Bearing Co., Bound Brook, N. J 
Neveroil Bearing Co 47 Foundry Wuakefie Mass 
Phosphor Bronze Smelting Co 2212 Washington Ave., 


Philadelphia Pa 
BEARINGS, Needle 
McG Mfg. Co., Valparais Ind 
Torrington Co., The, 56 Field St., Torrington, Conr 


BEARINGS & BUSHINGS, Bronze 

sound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, New York 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 
‘‘Graphex.’’ 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. 
Lake, Chicago, Ill 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(Nigrum Impregnated Hardwood 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
“*Lamicoid.’’ 

National Vulcanized Fibre Ce., Wilmington, Del 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 
‘*Woodex.’’ 

Synthane Corp., Oaks, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BLADES, Fan. See Wheels, Blower and 
Fan. 

BLOCKS, Pillow. 

Norma-Hoffman Bearings Corp., Stamford, Conr 

S.K.F. Industries, Inc Front & Erie Ave Philadel- 
phia, Pa “Rubber Flex 

BLOCKS, Terminal 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 


Ideal Cemmutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Il 

Chandler Products Corp., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Driver-Harris Co., Harrison, N. J. 

Harper Co., H. M., The, 2620 Fletcher St., Chicago, Ill. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

New England Screw Co., Keene, N. H 

Parker C« Charles, The, Meriden, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, IIl. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
he 


Ryerson & Son, Inc., Jos T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof, Inc 2501 N. Keeler Ave Chicago, I 


Southington Hardware Mfg. Co., The, Southington, Conn 
Whitney Screw Corp., Nashua, N. H 

BOLTS, Stove 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 
International Screw Co., Detroit, Mich 

Lamson & Sessions Cv., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 

New England Screw Co., Keene, N. H 

Parker C¢ Charles, The Meriden, Conr 

Parker-Kalon Corporation, 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, Dlinois. 
Republic Stee! Corp., Cleveland, Ohio 


Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
i. 


Mfg. Co., &\ Mill, Waterbury, Conn 





Ir 2501 N. Keeler Ave Cc} i I 
Sou on Hardware Mfg. Co., The, Southington, Cor 
Whitney Screw Corp., Nashua, N. H 


BRANDING, Custom (For Plastics) 


Rogan Brothers, 2001 S. Michigan Ave., Chicago, Ill 


BRASS, BRONZE AND COPPER 





Brass Co., Waterbury, Conn 
; t Brass Co., Bridgeport. Conn 
Revere Copper & Krass, I 250 Park Ave., New York 
a ae 
BRONZE BARS, Solid and Cored 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. Jj 
Bunting Brass & Bronze Co., Toledo, Ohio 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters, € 


mu- 
tator Brush 

BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 


; 2 
General Electric Co., Schenectady, N. Y 
IXeystone Carbon Co., 1935 State St., St. Marys, Pa 


Equaload 
Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. ¥ 


Pure Carbon Co., St. Marys, Pa 

BUSHINGS, Ceramic. See Ceramics. 

BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 

CABLE, Armored 

A 5 


naconda Wire & Cable Co., 25 Broadway, New York 
mee 


> } 
soebll 





g's Sons Co., John A., Trenton, N. J 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary. ) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Y ¥ 





N. 2 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
General Elec Co., Schenectady, N. Y. ““Glyptal 
‘Versatol.”’ 


Rockbestos Products Corp 773 Nicoll, New Haven, Conr 
Roebling’s Sons Co., John A., Trenton, N. J. 
CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
— — Wire & Cable Co., 25 Broadway, New York 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

CABLE, Thermostat 

Anaconda Wire & Cable Co., 25 Broadway, New York 
x ¥ 


Ansonia Electrical Co., The, Ansonia, Conn. 

Hoston Insulated Wire & Cable Co.. Dorchester, Mass 
Roebling’s Sons Co., John A., Trenton, N 

CABLE, Varnished Fabric 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
me ee 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 


CASTINGS, Aluminum 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ (Magnesium Alloy.) 

CASTINGS, Iron and Steel 

Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich 

CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’’ 


CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y. 
“*Monel.’’ 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, IIl. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron. O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
“*Prestite.’’ 


CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
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WHEN APPLICATIONS CALL FOR 


MEU a ea 


THAN STANDARD TUNGSTEN CONTACTS.... 










































In some applications for 
electrical contacts, a harder 
surface is required than that 
ccna afforded by the standard 
TUNGSTEN CONTACT tungsten point. 
Cleveland Tungsten type 
“IK" tungsten contact with 
glass-hard surface has been 
developed to meet this 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
sig yee na chines, a and 
equipment — this type is 
dpsahinaaisatetarechrencad effecting increased operat- 


ing efficiencies. Prompt Shipment from 10 Strategically-Located 


— Is ae ? Steel-Service Plants... Principal products include—Alloy 

secenty ganted VU. 9. Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 

(ieasenablieiin eiiiininles tubidaaiiall tain patent and pending patent teil Miiaris icin ual Uihciniy Cieiaaitede teal Sail 

, cul aenikndaiain. ix connie 40 application concerning and Bands, Beams and Heavy Structurals, Channels, Angles, 
our nearest stondlerds will be sent which we will be pleased Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
on request, without obligation. to furnish details. Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 


tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 


etc. Write for Stock List. Joseph T. Ryerson & Son, Ine. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 

INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 


SURFACE OF THE 






Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 


CONSTANT VOLTAGE 


is the answer to the precision demands of 


SCIENCE and INDUSTRY for DEFENSE 





FLUCTUATING LIWE >” CONSTANT OUTPUT 
VOLTAGE VOLTAGE 








Electrically operated equipment de 
signed for production of the materials 
of war, needs the protection of constant 
voltage to 
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l—insure dependable operation 
under emergency conditions 


2—protect vital equipment against 
damage by line surges 
3—eliminate the necessity of con- 
stant supervision. 
Sola CONSTANT VOLTAGE TRANS- 
FORMERS will deliver a_ perfectly 
stabilized output voltage, even though 
line voltages vary as much as 30%. 
No moving parts. Instantaneous in 
action. Self protecting against overload 
or short circuit. 


Ask for Bulletin BCV-174 





ere we illustrate a representative 


selection of PROGRESSIVE special fastenings that are ably serv- 

ing as vital parts of Uncle Sam's fighting equipment. From gun ‘ S 0 LA F L F C T - | C C 0 M PA N Y 
cleaning implements to ship navigation instruments, PROGRES- — 

SIVE products are carrying out their assignments unfailingly. ‘ - 


Culent Vallaze ) 
TRANSFORMERS 


In making these special headed and threaded parts, rapidly and 
accurately, PROGRESSIVE finds its 40-year backlog of experi- 
ence an invaluable asset. When victory is achieved, this same 
knowledge and skill — enriched by added years of war experience 

will be at the disposal of industry for peace -time assignments. 


THE PROGRESSIVE MFG. COMPANY 
Fortiagras, Conmecsicws 2525 CLYBOURN AVE., CHICAGO. 
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General Elec. Co Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
Re-Cirk-It.’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
ourgh, Pa 

CLEANING COMPOUNDS. see Com- 


pounds, Cleaning 


CLIPS AND MOUNTINGS, Fuse 
Alden Products Co., 186 N. Main, Brockton. Mass 

Cuyahoga Spring Co 10322 Berea Rd., ¢ nd 
Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘'M 
Cincinnati, (Mariemont) O 

Jefferson Electric Co., Bellwood, Il 

Jones, Howard B., 2300 Wabansia Ave., Chicago, I!! 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, I)! 
Patton MacGuyer Co., 17 Virginia Ave., Providence, R. L 
Sherman Mfg. Co., H. B., Battle Creek, Mich 

CLOTH, Insulating 


levela 


0 


Acme Wire Co.. New Haven, Conn 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
“*Turbo.”’ 


Endurette Corp. of America, Cliffwood, N. J 










Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR- GAS, Ete. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 





Send for lerge L-R Catalog 


with easy finding Selector 
i Charts. 


L-R FvLexisite Couriines 


Every size, every purpose. Correct mis- 
alignment, require no lubrication. Write 


MS) Bae a eae a eee 


5020 W. LAKE STREET CHICAGO, ILLINOIS 






PILOT LIGHTS 


UNDERWRITERS APPROVED MODEL 100 


Include Dialco assemblies in your 

new product design. Dialco assem- 

blies are preferred by manufacturers 
| of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 








General Electric Co., Section M-112A. Appliance and 
Merchandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
slvd., Chicago, Il 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Mica Insulator Co., 200 Varick, New York, N. Y., 
‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

CLOTH, Tracing. See Drafting Room 
Materials. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 
COIL (Coils) 


Armature and Field See Coils. 
»bbins See Tubes, Paper. 
s and Impregnators See Ovens, Industrial. 
romagnets See Coils. 
egnators, Vacuum. See Ovens, Industrial. 
tion See Coils 
stance. See Units and Elements. 
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Spools See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil 
COILS 


Acme Wire Co., New Haven, Conn 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I 

Cuyahoga Spring C¢ 10322 Berea Rd., Cleveland, Ohio 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il. 

General Elec. Co., Schenectady, N E 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, II] 





COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18 N. Thames St., New York, 
_. = 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Variable 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

CONNECTORS, Solderless 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
=. 

CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 

ee Wire & Cable Co., 25 Broadway, New York, 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilseco Copper Tube & Products, Inc. Station ‘‘M’’ 
Cincinnati, (Mariemont) O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Sherman Mfg. Co., H. B.. Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 

— Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 

CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Arrow-Hart & Hegeman Elec Co., Industrial Contre) 
Div., Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Il. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Cc., 34 South, Mt. Vernon, N. ¥ 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa. 


CONTROLS, Electronic 
ae Electric Co., 903 Merchandise Mart., Chicago, 


G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


. 
CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro} 
Div., Hartford, Conn. 
Barber-Colman Co., Rockford, III. 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y. 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 
Jefferson Elec. Co., Bellwood, Il. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Il. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 103 Forest, Attleboro, Mass. 
(Low Voltage.) 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 


COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

. Y 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass, 
Driver Co.. Wilbur B., Newark, N. J. 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 773 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
oe 

Belden Mfg. Co., 4633 W. Van Buren St., Chicago, Ill. 

CORDS, Resistance Line 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Ilolyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago, I! 
Rockbestos Products Corp., 773 Nicoll, New Haven, Conr 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co.. 937 Grant, Akron, O 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“Thermolain,”’ ‘‘Lavolain.’’ 


Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 
COUNTING DEVICES 


Wurant Mfg. Co., 1962 North Buffum St Milwaukee, 
Wis **Productimeters.’’ 

Veeder-Root, Inc., Hartford, Conn 

COUPLINGS, Flexible 

Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Ill 


Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1854 S. Kilburn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co., Lansdale, Pa 


Speedway Mfg. Co 1828 S. 52nd Ave Cicer Til. 

Trico Fuse Mfg. Co., Milwaukee, Wis 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago. Ill. (Ceramic Decorated Glass & Metal). 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


DIE-CASTINGS. See Castings, Die. 
DIES, LAMINATIONS 


Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago. Ill. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.”’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 

Post Co., Frederick, Box 803, Chicago, III. 

ORIVES, Machine Tool 

Cullman Wheel Co., 1352 E. Altgeld, Chicago, Il 

Lima Electric Motor Co., Lima, Ohio 

Master Electric Co., Dayton, O 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. 0 
Philadelphia, Pa. 


ELECTRICAL SHEETS 


(For Sheet Steel, See Sheets, Steel 

American Rolling Mill Co., 2801 Curtis, Middletown, 
Ohio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 


States Steel Corp. Subsidiary.) 

jranite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 
General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 


ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill. 


EYELETS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 
FELT 


American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill. 


FERRULES 

American Brass Co., Waterbury, Conn. 

ee Co., 17 Virginia Ave., Providence, 
R. I. 


ELECTRICAL MANUFACTURING 
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Use the Safety Switch 
with the new switching 
principle—the 


Shutlbrak 
Switch 


This high quality, horsepower rated, 
heavy duty industrial switch embodies 
entirely new ideas in design and con- 
struction — including 
SHUTTLE Type Operation... 
Line Pressure Contacts... 
Kamklamp Fuseholders... 
@ Pressure Type Cable Con- 
nectors... Extra Size Wire 
Space... Front Operation... 
Harmonizing Appearance. 
Capacities at present: 30 to 600 amp., 
handle—fuses not acces- inclusive, for 50 volts AC or DC, and 
sible when ON. 575 volts AC, in 2, 3 and 4 poles. 





Type A, in ON position; 


door interlocked with 


Larger capacities in preparation. ) 
Approved by Underwriters’ Laborato- 
ries as an Enclosed Switch. 

For detailed information and prices 
write for Bulletin No. 59. 


Frank Adam 


ELECTRIC COMPANY 


sT.Lou'Is 





Thousands of 


PRODSUCTIMETERS 
ARE RECORDING ALL-OUT 
; PRODUCTION 


@ on Punch Presses 

e Drop Presses 

@ Forming Machines 

e Hydraulic Presses 

@ Dieing Machines 

@ Embossing Presses 

@ Power Squaring 
Machines 

e Press and Bending 
Brakes 


Model 6-H-1-2-R 


4 Stroke Counter 
6 figures 
capacity, 

with Tumbler 

Lock Reset, 

applied to 

popular type 

of Punch Press. 
e 




























Full details in Catalog 7. 
Send for Your Copy Today! 


: - Consult us on your Counting Problems. 
DURANT MANUFACTURING CO. 


1962 N. Buffum Street 198 Eddy Street 
Milwaukee, Wisconsin Providence, R. I. 


APRIL 1942 
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ELECTRICAL 
SHEETS 


To the steel-wise buyer, visual evidence of excel- 
lence, however obvious, is not enough. It is 
proved quality that is important; the ability to 
deliver extra performance and extra satisfaction on 
the intended job. 


In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Sheets—no obli- 
gation. 









NEWPORT 
KENTUCKY 


ANDREWS Basic Open-Hearth Alloy Steel Billets and Slabs 


153 





INSULATION 


VARNISH 












FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
Bis tad dS oe) i od 2 baled 


1105 Leoder Building 
Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


ST ST ee oe | 
fara et 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
In all voltages up 
to 250. We invite 
inquiries from 
manufacturers. 


MERZOG ‘<5 
MINIATURE LAMP WORKS 


ts Pee Ler ae | he | 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


es 
.0..0_0_0_2_2 





SOLDERLESS 
AND 


SOLDERING 





BANTAM, CONNECTICUT 


National 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 





Revere Copper & Brass, Inc., 230 Park Ave., New York, 
Bx 


FILTERS, Radio Interference. See Con- 
densers. 

FIBRE, Phenol. See Plastics. 

FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 


Vulcanized Fibre.) 
1402 Walnut, Wilming- 


Products; see also Tubing, 
Brandywine Fibre Products Co., 
ton, Del 
Insulation Manufacturers 
Blvd., Chicago, Ill 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,” ‘‘Vul-Cot.’’ 
Sol Mfg. Corp., 
Taylor Fibre Co., 
FINISHES 
(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill St., Providence, R. I. 
Aluminum Company of America, Gulf Bldg., Pittsburgh, 


Pa. 
Ault & Wiborg Corp., Varick, New York, 
.. ¥., “‘Polymerin.”’ 


) ¥ 
Maas & Waldstein Co., 


Corp., 565 W. Washington 







Bayonne, N. J 
Norristown, Pa 


Dept. 75, 


Newark, N. J. ‘‘Coprene.’’ 


Ne Wrinkle In Mutual Home Bldg Daytor ol 

FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Elec. Co., Section Q-2121 Appliance and Mer 


chandise Dept Bridgeport, Conr 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

FLUORESCENT SOCKETS. See Sockets, 
Lamp. 

FLUX, Brazing 

Handy & Harman, 82 Fulton, New York, N. Y¥ 

FUSE METAL. See Aluminum, also Zinc. 

FUSES, Enclosed 

Dante Elec. Mfg. Co.. Bantam, Conn 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
handise Dept., Bridgeport, Conn 

Jefferson Electric Co Sellwood, Ill 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il 


Trico Fuse Mfg.Co., Milwaukee, Wis. ‘‘Trico,”’ ‘‘Kant- 
ark."’ 

FUSES, Potential 

Littelfuse. Inc., 4753 Ravenswood Ave., Chicago, I1] 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 

GAUGE GLASSES 

Rohm & Haas Co., 222 W. Washington Square, PI 
elphia, Pa Plexiglas (transparent plasti 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, II] 


GAUGES, Vacuum 


Continental Electric Co., 903 Merchandise Mart., Chicago, 


Ill. 
Stokes Machine Co., F. J., 
Philadelphia, Pa 
GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., 


5996 Tabor Rd., Olney P. O 


Chicago, 


Perkins Machine & Gear Co., Springfield, Mass 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. “‘Fabroil,’’ ‘‘Textolite.’ 

Mica Insulator Co., 200 Varick, New York, N. Y 
“*Lamicoid."’ 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co., Springfield, Mass. 

Synthane Corp., Oaks, Pa. (Graphited.) 

Taylor Fibre Co., Norristown, Pa. 


GEAR MOTORS. See Motors. 

GEAR STOCK, Laminated. See Plastics. 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Motors, also Plating 

Generators. 
GLASS 
See also, Tubing & Sleeving, Saturated. 


Corning Glass Works, Insulation Div., Corning, N. Y¥ 
GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio 


“*Fiberglas.’’ 
GLUE POTS. See Pots and Ladles. 
GUARDS LAMP, Portable 
McGill Mfg. Co., Valparaiso, Ind 


HANGERS, Ball and Roller Bearing 


S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESSES, Wire. 


HEATING ELEMENTS. 
Elements, Resistance 


See Flexible 
See Units and 
Heating. 


INSTRUMENTS, Drawing 


Post Co.. Frederick, Box 803, Chicago, II. 


INSTRUMENTS, Laboratory Standard 

— Co., James G., 1211-13 Arch St., Philadelphia, 
>a. 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, II). 

General Elec Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


Leads. 


East Pitts- 





INSTRUMENTS, Portable and Switchboard 
Biddle Co., James G., 1211-13 Arch St., Philadelphia, 
Pa 


De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn, 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
Yerk, N. ¥ 


General Elec. Co., Schenectady, N. ; 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 


Triplett Elecl. Instrument Co., Bluffton, 0 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. 


Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 

INSTRUMENTS, 
Tachometers. 


INSULATION (Insulating) (Insulators) 


Dept. 7-N, East Pitts- 


Speed indicating. See 


Beads See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics 

Cloth See Cloth, Insulating 


Composition. 

Compounds. 
Compounds. 

Fibre. See Fibre, Vulcanizer; also Plastics 

Fibre Glass. See Giass-Fibre Insulation 

Lava See Lava. 

Mica. See Mica. 

Molded. See Plastics 

Paper See Paper, Insulating 

Phenolic Fibre. See Plastics. 


See Plastics 
See Varnish, Insulating; also Wax and 





Plastics. See Plastics. 

Porcelain. See Porcelain 

Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish See Varnish, Insulating 


Vulcanized Fibre See Fibre. 

Wax See Wax and Compounds. 

IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn 
‘Esico.”’ 


General Elec. Co., Schenectady, N. Y 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conn 


Sta-Warm Elec. Co., 565 N. Chestnut 

Trent Co., Harold E., 619 N. 54th St., 

Vulean Elec. Co., Lynn, Mass 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh 
Pa. ‘‘Ch:omalox.’’ 

KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 


Ravenna, O 
Philadelphia, Pa 


Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill 

Kurz Kasch, Inc., Dayton, O 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, Il! 
LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMPS, Incandescent 


(Standard, Miniature, Tubular and Infra-Red) 
General Flee. Co., Lamp Dept., Nela Park, Cleveland, 0 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 

Ave., Long Island City, N. Y. 

North American Elec. Lamp Co., 1082 Tyler, St. Louis, 

Mo. 


See Plastics. 


LAMPS, Ultra-Violet 


Continental Elec. Co., 903 Merchandise Mart, Chicago, 
Ill. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J. 

LATHES 

Gisholt Machine Co., 1119 E. Washington Ave., Madi 
son, Wis 

Lima Electric Motor Co., Lima, Ohio 

LAVA 

American Lava Corp., Chattanooga, Tenn 

Steward Mfg. Co., D. M., Chattanooga, Tenn ‘‘Lavite.”’ 

LETTERING EQUIPMENT 

Post Co., Frederick, Box 803, Chicago, Il 

LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 


Dial Light Co. of America, 90 West, New York, N. Y¥ 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 


LIMIT SWITCHES. See Switches, Limit. 


LUGS, Copper : 
Burndy Engineering Co., Inc., 459 East 133rd St., New 
Torn, KK. Z. 


Inc., 12-19 Jackson 


Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. bs 

Ilseo Copper Tube & Products, Inc., Station ‘“M’’, 
Cincinnati, (Mariemont) O. 


Krueger & Hudepohl, Third & Vine Sts., Cincinnati, 0 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


es 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. 
ison, Wis. 

MACHINES, Die Casting 

Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill. 

MACHINES, Impregnating 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Marking & Stamping ; 
Altair Machinery Corp., 55 Vandam St., New York, N. Y. 
Markem Machine Co., Keene. N. H. 


Washington Ave., Mad- 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 
fo. 
i 
e 
be 
, DETAIL PRESS 
Model No. 40 

; « 
- 

For Stamping details on mame plates. Eliminates 
5 irregular and unsightly stamping on etched name 

plates. 
Available in 1/16”, 3 32”, 1,8”, 5/32” size 
characters. 
. Dials contain all the letters and figures, diagonal line, 
; and sign, dash, period. No experienced operator 


required 


NUMBERALL STAMP & TOOL CO., inc. 


Huguenot Park, Staten Island, New York 





Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—-Made in 5 sizes 








SINGLE Cup 

Washer Lug 
yp Without wire grip 
e Catalog No. 1055B Catalog No. 1055 


Smal Tap or Terminal Connector 





As a Connector As a Tap 
SEND FOR BULLETIN 8-D and 8-F 


KRUEGER & HUDEPOHL 


ot it 4 ee Lael e 





DeJurfmsco 


METERS FOR DEPENDABILITY 
ACCURACY —STYLING 






EJuR is equipped to han- 
dle all types of instru- 
ment requirements from 
complete aircraft engine tem- 
perature units to ordinary 
electrical meter movements 
in both large and small 
quantities, 

To Defense instrument users 
‘here are no bottlenecks at 
the DeJur plant. 

If you have an instrument 
problem write or wire Dept. 
EM 111 today. New catalog 
1-61 now available. 








STEPHENS-ADAMSON * MINE & S*ELTER CO. * CARNEGIE 
ILLINOIS STEEL * DALITE SCREEN (@). * UNITED POWER MFG 
CO. * BOSTON EDI ISOM * ANNHEUSER-BUSCH 
EMIS BAG CO. ‘ ,ONTINENTAL CAN 


IDEA ; : ¥ Ee “EL * AMERICAN 
ARMAMENT CC | | m;:E0O. T. SCHMIDT 
PETERS MACI . mm INTERNATIONAL 


. CO. * NEW 
1LL & MOORE, INC 
TT fER KIDDIE & CO. 
INUM CO. = rLMERS * MORTON SALT * WARD 

CU | {MER * REYNOLDS TOBACCO * BAB- 
EMINGTON ARMS * STUDEBAKER * DU- 
ONT * GOODYEAR * ‘GOODRICH * NEW DEPARTURE * HYATT 
OLEDO SCALE * KOHLER CO. * SCRIPTO * FRANKFORD 
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OWENS F a f a w AUTO. 


LIT E * LINK-BELT * ZAHM & NAGEL * PROCTOR & SCHWARTZ 
IWENS ILLINOIS GL ASS * U. S. COAST GUARD * E. G. BUDD 





LEEDS & NORTHRUP * B ARRY WEHMILLER MACHINE CO. 
OWENS "CHINE CO. 
THEY all INSTALL = 
PAC KAGE 91T CLOVAIUN . TE GQiAA * HERCULES 
POWL HEYDOD N CHEMICAL CORP. * SPENCER TURBINE 


U. S. “SIGNAL CORPS. * E. W. BLISS * SKF INDUSTRIES 
WRIGHT AERONA UTICAL * | BRADY CONVEYOR * AJAX ELEC 


TRIC FURNACE * MATHEWS CONVEYOR _* ‘edu OPTICAL 


roma or r 
& STEEL PERMUTIT J FFREY. MFG. CO. * “AME “RIC AN 
vncoe * STANI ARD CONVEYOR * AMERICAN LAVA CO. 
DOUGLAS AVIATION * PHOTO ELECTRIC PILOT * NATIONAL 


CARBON CO. * OLSON RUG CO. * SCHULZE BAKING CO. 
NATIONAL F -R_ CO. * AUTOMATIC ELECTRIC * DYER 


Artes Manufacturing Comparuy 
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556-558. West Monroe Street Chicago. Il. U.S A 


MACHINES, Metal Duplicating (Without 
Dies) 
( Benders—Brakes—Shears ) 


O'Neil-Irwin Mfg. Co., 321 8th Ave. S., Minneapolis, 
Minn 

MACHINES, Numbering 

Altair Machinery Corp., 55 Vandam St., New York, N. Y. 

Numberall Stamp & Tool Co., Inc., Huguenot J’ark, 


Staten Island, N. Y 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 § Warrer St 
Syracuse, N. ¥ 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., 
Ill. (Blueprint Machines) 


MACHINES, Riveting 


Chicago Rivet & Machine Co., 9609 W. Jackson Bivd., 
Bellwood, Ill. 


Chicago, 


MACHINES, Screwdriving 
Detroit Power Screwdriver Co., 
troit, Mich 


2801 West Fort St., De- 




















NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps. . 
available in Inside-Sil 
vered or Clear Glass 
types. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 
















INFRA-RED 
DRITHERM 


NEW— STREAMLINED 
UNBREAKABLE 


® Modernize your equipment 
e Reduce selling resistance 

e Give added sales features 
e Insure proper lubrication 
e Built for real service 


IT PAYS TO MODERNIZE 


TRICO FUSE MFG.CO. Milwaukee Wis. 


NEUTRELEC 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


For manufacturers of smail electric 
coils, reactors and paper tubes 


MADE BY 


a ea 


PHILADELPHIA, PENNSYLVANIA 





MOLDED PLASTICS 


By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the latest 
type of equipment and the parts are subject to 4 
rigid Inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 











Stanley Tool Div. of the Stanley Works, New Britain. 
Conn 


MACHINES, Wire oo 


Durant Mfg. Co., 1962 North Buffum St., Milwaukee, 
Wis 

MAGNESIUM ALLOYS. See Alloys, Mag- 
neslum. 

MAGNETOS 

Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 


Ave., Chicago, Ill 

MAGNETS, Lifting 
Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 
Ohio Elec. Mfg. Co., 5905 Maurice Ave, 
MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., ins., P. R., Indianapolis, Ind. 
METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 
Cc. S. Brainin Co., 20 Van Dam, New York, N. Y 
Callite Tungsten Corp., 547-39th, Union City, N. J 


Cleveland, O 


**Callifilex.’’ 
Chace Co., W. M., 1608 Beard Ave., Detroit, Mich 
Dole Valve Co., 1901 Carroll Ave., Chicago, Ill 
General Plate Div. of Metals and Controls Corp., 34 


Forest, Attleboro, Mass. ‘‘Truflex.’ 
Wilson Co., H. A., 105 Chestnut, 

“Wilco.” 
METALS, Pre-finished 

(Coils, Sheets, Strips, Wire) 
Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘“‘Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave, New York, N. Y 

General Elec. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W 
Blvd Chicago, Il 

Macallen Co., 16 Macallen, Boston, Mass 

Mira Insulator Co., 200 Varick, New York, N. Y 
‘Micanite.’’ 

New England Mica Co., Inc., 
‘Y-2 

Wes stinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
ie 4 


Newark, N. J 


Washington 


Waltham, Mass. ‘‘Y-26,’’ 


Callite Tungsten Corp., 547-39th, Union City, N. J. 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor 


MOTORS 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, Ill. 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Century Electric Co., 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y. 

Dumore Company, ‘‘104-A,’’ Racine, Wis. 

Eicor, Inc., 1062 W. Adams, Chicago, Ill. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill 

General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.”’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

Kingston-Conley Electric Co., 68 Brook Ave., North 
Plainfield, 1 J 

Leland Elec. Co., Dayton, 0. 

Lima Electric Motor Co., Lima, Ohio 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E- Motor, nap Til. 

Reliance Elec. & En Co., 1082 Ivanhoe Rd Cleve 
land, O. 

Signal Elec. Co., Menominee, Mich. 

Smith Mfg. Co., Inc., F. A., 101 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis. 
Mo. * 

Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

= & Brass, Inc., 230 Park Ave., New York, 
N 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Palnut Co., Inc., 65 Condier, Irvington, N. J. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 
7 Bros. Mfg. Co., 1854 8S. Kilbourn Ave., Chicago, 
Hunter Pressed Steel Co., Lansdale, Pa. 
Speedway Mfg. Co., 1828 S. 52nd Ave., 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
“‘Levomatic,”’ “‘Drip-Drop.”’ 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PAINT. See Finishes 


PANELS, Metal. 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, Ill. a 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conn 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

— . Co., Wm., 276 Fourth Ave., New York, N. Y, 

urbo.’’ 

— Fibre Products Co., 1402 Walnut, Wilming- 
ton, del 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varic, 
“‘Armatite,"’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co 
Campbellite,”’ “‘C-F,’’ ‘‘Peerless.”’ 

Taylor Fibre Co., Norristown, Pa. 

Volcker. Milton G., 112 East 19th St.. New York, N. Y. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il 

Mica Insulator Co., 200 Varick, New York, N. Y 

National Vulcanized Fibre Co., Wilmington, Del 


PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Bound Brook Qil-Less Bearing Co., Bound Brook, N. J. 
Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. 
Phosphor Bronze Smelting Co.. 

Philadelphia, Pa. 

— & Brass, Inc., 230 Park Ave., New York, 


Cicero, Tl. 
““Opto- Matic,” 


*‘Neutrelec.”” 


Washington 
New York, N. Y. 


Wilmington, Del. 


Washington 


J 
2212 Washington Ave., 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
PHOTO-COPYING, Paper and Machines 


Hunter Electro-Copyist, Ine., 430 S. Warren St., Syra- 
cuse, N. Y¥ 


PHOTOELECTRIC CELLS AND TUBES 
—— Electric Co., 903 Merchandise Mart., Chicago, 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 
General Elec. Co., Schenectady, ). i A 

General Control Co., Cambridge, Mass. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Cotter 
Hubbard Spring Co., M. 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. “Aico.” 
(Cold Molded.) 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y¥ 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.” 

Durez Plastics & Chemicals, Inc., 1163 Walck Road, 
North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 


cinnati, O. 
General Electric Co., Plastics Dept., Section D-65, 1 
Olive & 


)., 575 Central Ave., Pontiac, 


Plastics Ave., Pittsfield, Mass. ‘“Textolite.’’ 

General Industries Co., Molded Plastics Div., 
Taylor, Elyria, O. 

Industrial Molded Products Co., 2035 Charleston, Chi- 
cago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 


Kurz-Kasch, Inc., Dayton, 0. 

Macallen Co., 16 Macallen, Boston, Mass. e 

Mica Insulator Co., 200 Varick, New York, N. ¥. 
‘*Lamicoid.”’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass. 

National Vulcanized Fibre Co., Wilmington, Del.. ‘Phe- 


nolite.’’ : . 

Northern Industrial Chemical Co., 11 Elkins St., So 
Boston, Mass. 

Rogan Bros., 180 N. Wacker Drive., Chicago, Til. 

Rohm & Haas Co., 222 W. Washington Square, Phila- 
delphia, Pa. Plexiglas (sheets & rods). Crystalite 
(molding powder). ; 

Stokes Rubber Co., Joseph, Trenton, N. J 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. i : 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh. Pa. ‘‘Prestite.’’ 


ELECTRICAL MANUFACTURING 
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AN 
IMPROVED 
FORM OF 
RELAY 
DETECTOR... 


POLARIZED MICRORELAY 


May be used as a relay detector with any of various standard 

instruments which incorporate a transmitting potentiometer — for 

remote positioning control of motor-operated valves, control 

motors, speed-changing devices, position-indicators, etc. Applica- 

ble in many systems for the accurate control of temperature, pres- 

sure, liquid level, speed, pH, moisture regain, tension,and the like. 
WRITE FOR BULLETIN F1667-1 


SU 


1216 ROCK ST. e ROCKFORD e ILLINOIS 





SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P. 


With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing Capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


Ce Specialties 
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2650 W. MEDILL AVE. Ph. HUM. 3482 
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for PERFECT 
SOLDERING 


on Electrical Equipment 
STANDARDIZE on KESTER 


@ The kind of solder used in your production may seem unim- 





portant to you—but it can develop into a mountain of difficulty 
if it’s not right! Time is saved on the production line; rejections 
are cut down; permanent, dependable soldering results are the 
rule—where Kester Cored Solders are used! 


@ The outstanding quality of Kester Cored Solders enables them 
to resist bending, vibration, shock, contraction and expansion. 
They are all pure, virgin metal—free of all impurities that 


cause solder failures. 


@ Circuits ‘“‘sealed’’ with Kester Rosin-Core Solder are perma 
nently trouble-free. The patented, plastic rosin flux is corrosion- 


proof and does not injure insulating material. 


@ Kester Cored Solders are available in exactly FOR sFENSE 
the right combination of alloy, flux, wire-size “3. Nietyy 
and core-size for perfect results on each soldering 
operation. Kester engineers, backed by 43 
years of highly specialized industrial soldering 


experience, are at your service! Consult them 





freely, without obligation on any question 


involving solder. 
KESTER FLUXES 61 i scparate nus, Speciy KesteR 


@ VISCOSIFORMED PASTE @ TRICHLORON SALTS 
@ SOLDERING LIQUIDS @ SUPERCHLORON TINNING BLOCKS 


Same Quality Standard—the BEST—for 43 years. 





KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant. Brantford, Ont. 









ene 


STANDARD Bee ee ee 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Il} 
Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 


Island City, N. ¥ 
Trent Co., Harold E., 619 N. 5th, 


PLATES, Name 
Crowe Name Plate & Mfg. Co., 1752 
Chicago, Ill 


PLATING GENERATORS 
Eicor, Inc., 1062 W. Adams, Chicago, I!) 
Electric Specialty Co., 213 South, Stamford, 
General Elec. Co., Schenectady, N. Y 
PLATING PROCESS, Nickel, 
General Elec. Co., Section Q-2121 
handise Dept., Bridgeport, Conr 
United Chromium, Inc., 51 East 
. ¥ 


Philadelphia, Pa 


Waveland Are., 


Conn 


Zinc 
Appliance and Mer 


42nd St., New York 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van 

General Elec. Co., Section Q-112A 
chandise Dept., Bridgeport, Conn 

PLUGS, Expansion 


~~ Spring Co., M. D. 575 Central Ave., Pontiac, 
ich. 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, 11! 

General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I) 
Jones, Howard B., 2300 Wabansia Ave., Chicgao. 11! 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co, 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I!!! 
Jones, Howard B., 2300 Wabansia Ave., Chicago, 11! 
POINTS, Contact 
anaes Platinum, Silver, Tungsten, 
oys. 
American Electro Metal Corp., 320 Yonkers Ave., Yonk 
ers, N. Y. 
Baker & Co., Inc., 113 Astor, Newark, N. J 
Cc. 8S. Brainin Co., 20 VanDam, New York, N. Y 


, Chicago, I) 
Industrial Control 


Buren, Chicago, Tl} 
Appliance and Mer- 


Brockton, Mass 
industrial Control 


Special Al 


Wa 


eSATA 
CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance Is maintained at a minimum, and long service life 
is assured. Write for illustrated bulletin. 


METROLOY COMPANY, INC. 





57 E. ALPINE ST. 


NEWARK, N. J 


LEC TROE 





Vitreous Enameled 
RESISTORS | , 


tapped and adjustable types. 
Write for samples; no obli- 
gation. ' 


oe ee 


S131 WEST 25% PLACE 
CHICAGO (CICERO P.O.)ILL. 


} 
te Made tor long, dependable 
service. 
% More Economical to buy and | 
to use. i 
* Complete range of fixed, 
* 







SCREWS for every 
niles eoeifo 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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Callite Tungsten Corp., 547-3¥9th, Umion city, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
oO 

General Plate Div. of Metals and Controls Corp., 34 


Forest, Attleboro, Mass 
Gibson Electric Co., 8349 Frankstown 
(21), Pa. ‘‘Gibsiloy.’’ 
Mallory & Co., Inc., P 
Metroloy Co. Inc., 57 E. 


PORCELAIN 


Akron Porcelain Co., Akron, O 


Ave., Pittsburgh 


R.. Indianapolis, Ind 
Alpine St., Newark, N. J. 





American Lava Corp., Chattanooga, Tenn 

( nia ulator 937 Grant, Akron, O Porcelex 
Illinois Electric Porcelain Ce Macomb, I 

imperial Porcelain Wks.. Inc., Trenton, N. J 

Knox Porcelain Corp Knoxville, Tenr 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 
National Porcelain Co., Trenton, N. J 


N. J. Porcelain Co., Trenton, N 
Por iin Products, Inc Findlay 
Square D Co., Detroit, Mich 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J 
“Nu Blac.”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 
Universal Clay Products Co., 1540 E. First, 


Sandusky 


POTENTIOMETERS. 
Control. 


POTS & LADLES, Melting 


See Resistors, Radio 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.”’ 
Electric Soldering Iron Co., 


Inc., Deep River, Conn 
¥ 


General Electric Co., Schenectady, N. 


Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 
**Triplex.’’ 
Trent Co., Harold E. 619 N. 54th, Philadelphia, Pa 


Vulean Elec. Co., Lynn, Mass. 

Weigand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.”’ 

PRE-FINISHED METALS. See 


Pre-finished 


PRESSES, Plastic Molding 


Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill. 

Stokes Machine Co., F. J., 
Philadelphia. Pa. 


Metals, 


5996 Tabor Rd.. Olney P. O.. 


Watson-Stillman Corp., The, Roselle Park. N. J 
PRESSES, Metal Stamping 
Watson-Stillman Corp., The, Roselle Park. N. J 


PROCESS EQUIPMENT 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O 
Philadelphia, Pa. 

PUMPS, Vacuum and Pressure 


New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia. Pa. 

PYROMETERS 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 

RECEPTACLES, Lamp. 
Lamp. 


RECTIFIERS, Current 

Benwood Linze Co., 1807 Locust, St. Louis, Mo. 

— Electric Co., 903 Merchandise Mart., Chicago. 
ll. 


See Sockets, 


Electronic Laboratories, Inc., 122 West New York St., 
Indianapolis, Ind 

Fanstee] Metallurgical Corp., North Chicago, III 

General Eler. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

International Telephone & Radio Mfg. Corp., 67 Broad, 
New York. N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, NJ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 


burgh. Pa 


REDUCERS, SPEED. See Speed Reducers 








REGULATORS, Speed. See Controllers, 
Motor. 

REGULATORS, Temperature 
See also Controls & Valves, Temperature; Thermo 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn. Ine., Struthers, 1321 Cherry, Philadelphia. Pa 


**Dunco.’’ 
Fenwal Incorporated, 10 Main, Ashland, Mass. 
General Elec. Co., Schenectady, N. Y 
Mercoid Corp.. 4217 Belmont Ave., Chicago, II] 
Minneanolis-Honeywell Regulator Co., 2810 Fourth Ave 

S., Minneapolis, Minn. 
Paragon Elec. Co., 39 W. 


Van Buren, Chicago IM 


Spencer Thermostat Co., 103 For Attlebor Mass 
(Low Voltage.) 

REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba. N Y 

Ferranti Electric, Inec., 30 Rockefeller Plaza New 
Yok, N. ¥. 


General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Superior Electric Co., 83 Harrison, Bristol. Conn 
Uqsed Transfert Corp., 150 Varick St.. New York 


Ward Leonard Elec. Co., 34 South, Mt. Vernon N Y¥ 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York. XN. Y 
American Automatic Elec. Sales Co., 10833 W. Var 
Chicago, Ill. ‘‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Diy 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York. N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial 
Div., Hartford. Conn. 

Barber-Colman Co., 1216 Rock, Rockford, III. 

a & Co., C. P., Lawrence & Lamon Aves., 

— & Co., Inc., Dean W., 547 W. 

Dunn, Inc., 1321 Cherry, 
*‘Dunco.’’ 

Eagle Signal Corp., Moline, Il. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I) 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago. I) 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 


Buren 


Eliza 


Contro! 


Chicageu 
Fulton, Chicago 


Struthers, Philadelphia, Pa 





Jefferson Elec. Co., Bellwood, Il. 


Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


RESISTORS, Power Circuit 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis 
‘‘Bradleyunit,’"’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y, 

Daven Co., 158 Summit, Newark, N. J. 

General Elec. Co., Schenectady, N. Y 

Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. O.), Il. 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago ll 

Ohmite Mfg. Co., 4806 Flournoy, Chicago, 1 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 


RESISTORS, Radio Control 

Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 
Daven Co., 158 Summit, Newark, N. J. 
Hardwick, Hindle, Inc., Newark, N. J 
Instrument Resistors, Inc., Little Falls, N. J 


International Resistance Co., 405 N. Broad, Il’hiladel 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. ©.), Til. 


Mallory & Co., P. R., Indianapolis, Ind 


National Elec. Controller Co., 5309 Ravenswood Ave 
Chicago, Ill. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago. I 

R-B-M Mfg. ©o., Div. of Essex Wire Corp., Logansport 


Ind. 
Sprague Speciailes Co., North Adams, 
Ward Leonard Elec. Co., 34 South, Mt. 
RHEOSTATS, Electroplating 
Allen-Bradley Co., 1309 S. First, Milwaukee, W1s. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 
RHEOSTATS, Motor Control 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N. Y. 


Mass 
Vernon, N. ¥ 


Hardwick, Hindle, Inc., Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave.. 


Chicago, Ill. 

Ohmite Mfz. Co., 4806 Flournoy, Chicago, I 

Rex Rheostat Co., 37 W. 20th, New York, N. Y¥ 

Superior Electric Co., 83 Harrison, Bristo!, Conn 

Vulcan Elec. Co., Lynn, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 
“Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


Vernon, N. Y. 


Dept. 7-N, East Pitts- 


RIVETING MACHINES. See Machines, 
Riveting. 

RIVETS, Plain 

Central Screw Co., 3519 Shields Ave., Chicago, Il 


Progressive Mfg. Co., Torrington, Conn. 
Republic Steel Corp., Cleveland, O 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. 
Bellwood, Il. 


RUST AND SCALE REMOVERS. See 


Compounds, Cleaning & Paint Stripping 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Chandler Products C¢ Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn 
International Screw C¢ Detroit, Mict 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland O, 

New England Screw C« Keene, N. H 

Parker (< Charles, The Meriden, Con: 

Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Mfg. Co., Chicago, Ill 

—— Burdsall & Ward Bolt & Nut Co., Port Chester, 
N.Y 


Jackson Blvd., 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, IIl. 
Southington Hardware Mfg. Co., The, Southington, Con! 
Standard Pressed Steel Co., Box 594, Jenkintown, Ps 
Whitney Screw Corp., Nashua, N. H 

SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ml. 
Continental Screw Co., New Bedford, Mass. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. | 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn. 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y 
Standard Pressed Steel Co.. Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer | 
American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave Chicag I 

Chandler Products Co., Cleveland, Ohio 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn 


ELECTRICAL MANUFACTURING 













* PRODUCTION SCREWDRIVING « 
A: venneunmdaltics idle cua 5 pS & = D U Pp MODEL B capacity No. 8 to 14’ dia 


blies made on the MODEL B : screws. 
Your Defense Program 


* 
Three Models 
Screw sizes No. 2 to %”’ dia. 











Machine screws, wood screws, self- 
tapping screws, cap screws, special 
screws 


Standard or special heads 





No marring of heads . . . no stripping 
of threads 









All screws driven to uniform tension 


SEND SAMPLES FOR 
PRODUCTION ESTIMATES 


* 
DETROIT POWER SCREWDRIVER CO. 


2813 W. FORT STREET DETROIT, MICHIGAN 























HAVE YOU TRIED THE NEW Ribs 
se ILSCO LUG? a ibsilot 


2 Ya > Bat Fo HIGH CURRENT DENSITY 
‘ Overloads! CONTACTS a Dp 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC. as d 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio New Gibsiloy contacts meet demands for con- 





serving materials and saving weight in elec- 
Gibsiloy powdered metal 


ae e< trical apparatus. siloy 
FSCO” AT WAR? contacts are now available for high current 


Our entire output of motors, generators density applications. Individually molded 


motor-generators and converters now goes into and sintered to the sizes and shapes in which 

the war effort. ae 

D b beret 4 p they are used, they are more arc-resisting, 

uring the war, therefor rders without : ii ; . 

bet ‘ a -” more non-welding, harder. Resistance is 

priorities must be delayed. led ; ee : coe 

; rraded to suit specific requirements. Write 
As soon as peace comes Esco will be able 5 P 4 

to give you better service than ever. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 


for detailed information. 


) 
VE IT a 





Gipson EtectRic COMPANY 


8349 Frankstown Ave., Pittsburgh (21), Pa 
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International Screw Co., 
Lamson & Sessions Co., 
National Screw & Mfg. Co 


Detroit, Mic 
Cleveland, Ohio 
Cleveland, Ohio 


Parker-Kalon Corp., 198 Varick St., New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Mfg. Co., Chicago, Il 

Russell Burdsall & Ward Bolt & Nut Co., Port Ches 
ter, N. Y¥ 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 
*““Sems”’ 


SCREWS, Machine. 
Screws. 


SCREWDRIVING MACHINES. 
chines, Screwdriving 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Guif Bldg, Pittsburgh, Pa 
Humer Pressed Steel Co., Lansdale, Pa 

Linden & Co., Inc., 72-80 Baker St., Providence, R. I. 


The Newton Mfg. Co., 12 Riverside Ave., Plainville, 
Conn 


Peck Spring Co., 


See Bolts, Nuts & 


See Ma- 


12 Grove Ave., Plainville, Conn. 





PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 


‘Session 
Monson, Maine 











aaa LAH 
Cie an 


KESTER 
[SOLDERING 


FLUXES 
43 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





\ a 





A_ FAVORITE 


aoe ORIGINAL | 
FOR us YEARS || 


MAKES “SoLoen| 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 





Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 











Treadle operated machine 


advances straight down. 


—_ 
This ESICO Model Fis 
designed for work where 
both hands ere required. 
Solder is fed forward as 
iron returns from work. 
Average industrial iron ad- 
aptable to machine. Write 
for bulletins on entire line. 


ARO ALL CO., INC 
oN <atlae 


Saks 
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Progressive Mfg. Co., Torrington, Conn. 
Shimer & Sons, Samuel J., Milton, Pa. 
Standard Pressed Steel Co., Box 594, 


SCREWS, Wood 

American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn 
Central Screw Co., 3519 Shields Ave., 
Chandler Products Co., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 

New England Screw Co., Keene, N. H 

Parker Co., Charles Meriden, Conn. 

Parker-Kalon Corp., 198 Varick St., New York, N. Y 
Pawtucket Screw Co., Pawtucket, R. I 


Jenkintown, Pa 


Chicago, Ill. 











Pheoll Manufacturing Company, Chicago, I] 

Russell, Burdsal & Ward Bolt & Nut Co., Port Chester, 
N. ¥ 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

Shakep In 2501 N. Keeler Ave Chicag I 

Southington Hardware Mfg. Co., Southington, Conn. 

Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, 

Chicago Rawhide Mfg. Co., 
Mict 

Garlock Packir 

Gits Bros. Mf 
Il 


SEATERS, Commutator Brush 


Conn. 
9000 Alpine Ave., Detroit, 
Co., Palmyra, N. Y. 


g **Klozure.’’ 
g. Co., 1854 S. 


Kilbourn Ave., Chicago, 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

SHADES, Mica 

Mica Insulator Co., 200 Varick, New York, N. Y. 

New England Mica Co., Waltham, Mass. 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 

SHEETS, a Enameling 

American Rolling Mill Co., 2801 Curtis, Middletown, O 
‘Armco 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States St Corp. Subsidiary. ) 





Granite City Steel Co., Granite City, I 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 


American Rolling Mill Co., 2801 Curtis, 
“*“ Armet¢ 
American Steel & 


Middletown, O 


Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp 

Carnegie-Illinois Steel Corp., 
States Steel Corp. 

Granite City Steel Co., Granite City, I! 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, III 


SHELLS, Screw Socket 
Patton-MacGuyer Co., 17 Virginia Ave., 
R. 


SILVER 
Sheet, Rod, Tube, Wire, Anodes 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., 

Wilson Co., H 

SLATE 

Portland-Monson Slate Co., 


Cleve- 
Subsidiary. ) 
Pittsburgh, Pa (United 
Subsidiary. ) 


Providence, 


ge Ind 
A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 
SLOT INSULATION. See Paper, Insulat- 


ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


SOCKETS, Lamp 


Syca- 


Alden Products Co., 186 N. Main St Brockton, Mass 

Arrow Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2121. Appliance and Mer- 


chandise Dept., Bridgeport, 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc. James 


Mass. 


SOCKETS & SWITCHES, FLUORESCENT 


(Fluorescent Lamp Auxiliaries; Starter Switches 


Conn. 


150 Exchange, Malden, 


Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘‘Roto- 
lok’’’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 
Ill. 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Westinghouse Elec. & Mfg Co., Dept. 7-N, East Pitts- 


burgh, Pa. (Sockets & Starter Switches.) 
SOLDER, Self-fluxing 
Garden City Laboratory, 2744 W. 37th Place, Chicago, 
Il. 
General Elec. Co., Section Q-2121. 
chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., 
Ruby Chemical Co., 60 McDowell, 
SOLDER, Silver 
Baker & Co., Inc., 113 Astor, 
General Plate Co., Div. 
34 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, 


Fos.’’ ‘‘Easy-Flo.’’ 
P. R. Indianapolis, Ind 


Mallory & Co., Inc., 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


Appliance and Mer- 


Chicago, Ill 
Columbus, QO. 


Newark, N. J. 


Metals and Controls Corp., 


New York, N. Y. ‘‘Sil- 


“Wilco” 





SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., 
MeGill Mfg. Co., Valparaiso, Ind ‘Star,’ Crescent. 
Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, 
SOLDERING POTS. 


SOLENOIDS 

Allen-Bradley o., 1309 S. First, 

American Automatic Electric 
Buren, Chicago, Il. 

Davis & Co., Inc., Dean W., 547 W. 
Ill. 

General Elec. Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, 

Jefferson Elec. Co., Bellwood, Il. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Roebling’s Sons Co., John A. Trenton, N. J. 


SPEED REDUCERS. 

Bodine Electric Co., 2256 W. Ohio St., Chicago, IN. 
Cullman Wheel Co., 2 E Altgeld, Chicago, Ill] 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 
SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 
American Spring & Mfg. Corp., Holly, Mich. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


(Chicago, mM. 


Soldering. 
See Pots and Ladles, 


Milwaukee, Wis. 
Sales Co., 1033 W. Van 


Fulton, Chicago, 


Chicago, IN. 








land, O (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Cuyahoga Spring Co 10322 Berea Rd., Cleveland, Ohio 


Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, IIi. 

Hubbard Spring Co., M. D., 575 Central Ave., 
Mich 

Hunter Pressed Steel Co., 

Instrument Specialties Co., Inc., 


Pontiac, 


Lansdale, Pa 
Little Falls, N. J. 


Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
port, Ind. 
Peck Spring Co., 12 Grove Avenue, Plainville, Conn 


Raymond Mfg. Co., Div. of 
Corry, Pa. 

SPROCKETS, Roller Chain 

Cullman Wheel Co., 1352 E Altgeld, Chicago, Tll 

STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W 

American Brass Co., Waterbury 


Associated Spring Corp., 


Lake 
Brass 


Chicago, Ill. 
Goods Branch, 


Waterbury, Conn. 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 
Bridgeport Brass Co., Bridgeport, Conn 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohi¢ 
Dante Elec. Mfg. Co., Bantam, Conn. 


Dayton Rogers Mfg. Co., 
Minn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave., 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, 0. 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn, 
. = 


Providence, R. I. 
Providence, 


2830 S. 13th Ave., Minneapolis, 


Pontiac, 


Linden & Co., Inc., 72-80 Baker St., 
Patton-MacGuyer Co., 17 Virginia Ave., 
a. I 


Raymond Mfg. Co., Div. of 
Corry, Pa. 

Republic Steel Corp., 
Revere Copper & Brass, Inc. 


Associated Spring Corp., 


Cleveland, O 


(Rome Mfg. Div.), 230 


Park Ave., New York, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Sherman Mfg Co., H. B., Battle Creek, Mich 

STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. 

Synthane Corp., Oaks, Pa 


Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, 
tor. 

STEEL BARS & SHAPES 

Carnegie-Illinois Steel Corp Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary. ) - 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHAFTING, Screw Stock 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling. 


STEEL, Stainless 

American Rolling Mill Co., 2801 
oO. **Armco.’’ 

American Steel & Wire Co., 
land, O. 


Mo- 


(United 


Curtis, Middletown, 


Rockefeller Bldg., Cleve 
(United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Cold Metal Products Co., Youngstown, Ohio 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL, Strip 

American Rolling Mill Co., 2801 Curtis, Middletown, 

‘Armco.’ e 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. (Cold Rolled Spring.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 
Cold Metal Products Co., Youngstown, O. 
Granite City Steel Co., Granite City, Ill. 
Republic Steel Corp., Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Thomas Steel Co., Warren, O. (Electro Zinc, 
Nickel, Brass & Bronze Coated, also Bright 
Uncoated.) ‘“Thomastrip.’’ 


(Cold Rolled.) 


Copper, 
Finish 


MANUFACTURING 


ELECTRICAL 





7 A 
Tas 

















0, ALL GAUGES STRIPPED with- 

out change of blades. The size of 
1. the stripping hole in the blades is 
—— increased or decreased instantly by 


a dialed micrometer screw adjust- 
ment with locknut. The machine is 
also provided with an efficient cutter. 
The blades are of finest tool steel 
ACME 
MANUFACTURES 


carefully hardened and drawn. 
Expand your production facil- 
















1 
i ities by putting Acme to work Luminous Tube Transformers 
‘ a for you. Acme’s complete Mercury Vapor Lighting 
i transformer engineering de- » rransformers 
A St , Eff i fe i partment, three plants with — oe mere mo 
men and machines can com- - aa — ——— 
a lransf rs 
u r y; I C I e n t a C h I n e f 0 r pletely relieve you of all Conta Teamaienaiens 
R id * * transformer. designing and General | Purpose Air Cooled 
a p | a C 0 r y r 0 u C t j 0 n manufacturing problems, Saf, I heme 
. , : 7 ° oe Satety Lransformers 
i Designed to do quantity work on a quality basis on all types of insulated wire from yer — a her Voltage Regulating Trans- 
8 gauge to the very finest wire, without changing blades. ar code Seer ; formers 
This machine will instantly grip the wire, cut the insulation, strip it off and release the hi ch saaiatinanane daar cone , pron ee —— ete 
wite — all in ONE simple foot pedal movement. Works as fast as the operator can feed pn seats zs te : oo ae ecleata tell ‘ieenaaanmaaie 
the wire. Everything in sight. No motor required. Light in weight, the machine can i ~i ed W sea sae Eas tg Capacitor Transformers for 
be moved from place to place or mounted on a bench. ah ss a ae for ee Power Factor Correction 
z - ion rans p ate 4 
, 10-DAY FREE TRIAL—without obligation, you can prove the merits of this 4158. ‘ees — 
: = and — saving machine in your shop on your own work. Send wire samples 
and specifications so we may accurately gauge your needs before shipping machine 
and instructions. C L C C & C U G co 
ae makes a wire stripper for every need: Colonial A ME E E TRI MANUFA T RIN : 
E-Z Foot Pedal—Mastercraft Foot Pedal—Side 
Lever—Overhand —and Stripp 
: rhand Lever—and Hand Wire Strippers. 35 WATER ST. CUBA, N. Y. 
2224 So. State St. CHICAGO, ILL. 
to PITTSBURGH’S NEWEST HOTEL 
400 Rooms, all with outside 
1 view and bath. Radio in every 























Rates 
SINGLES 
$3.30 to $4.40 


DOUBLES 
$5.00 to $6.50 


Where priorities will 
allow, Harper can ship non-ferrous, 
Monei and stainless fastenings. You 
can ‘join the Navy”’ and manufactures 
of panels, gauges, instruments and 
scores of other items for Offense, now 
using Harper products. 


4320 STOCK ITEMS 


... of non-ferrous, Monel and stainless 
bolts, nuts, screws, washers, rivets and 

_ - a mS related items offer a wide choice and 
FOR ELECTRICAL : \ sa reduce necessity of making specials. 
MANUFACTURING ; WRITE FOR CATALOG and reference 
book—four colors, 80 pages. Harper 
Allen Hollow Screws, made ' PY aaa products now available only to war 


DO NCE: AEE SEEY I cs and most essential industries. 
steel (ALLENOY ) scientifically = 


heat-treated and precision | : i ‘ THE H. M,. HARPER COMPANY 
threaded, hold parts together | ‘ gi 
| 3 2609 FLETCHER ST. * CHICAGO 


with a grip that defies vibra- 








tion. Hollow Set Screws insize 
No. 4and up. Socket Head Cap 
Screws in size No. 2 and up. 
Call on your local Allen Dis- 
tributor for samples and 
accommodating service. 


THE ALLEN MANUFACTURING COMPANY 
Hartford, Connecticut, U. $. A. 
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<N*WeL CUSTOM MADE 
UTS ELLs 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 





e Single units or in quantities 
Units 1 watt to 30 KVA 
Prompt shipments 
Engineering service 

Write for 
bulletins 


eee a S24: 





WINDING LABS. 


a 





SPIRAL 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 


ROUND, SQUARE and 
RECTANGULAR 
Spirally Wrapped of 
OT alate cel ol am aT dy 
Paper, Acetate or Com 
bination. Also Coil 
Forms, Bobbins, Spools 


Write for Prices and Samples 


PRECISION PAPER TUBE Co. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 





Milton G. Volcker 


SPECIALISTS IN 


MOTOR INSULATION 
MATERIALS 


INSULATING PAPERS CARBON BRUSHES 
SLEEVINGS INSULATING VARNISHES 
WEDGES SHEET MICA & FIBRE 


MOTOR LEAD WIRE VARNISHED CAMBRICS 
SILK, COTTON & CAMBRIC TAPES 
BIASED CUT TAPES 
Prompt deliveries from 
ample warehouse stocks 


@ 112 East 19th St., New York, N. Y. e 


R hi VARNISH CAMBRIC TUBING, 
= GE SATURATED SLEEVING, ETC. 


B-H quality insulation 
products include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 

BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 
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STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633. W. Van Buren, Chicago, Ill. 

General Elec. Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J. 


STRIPPERS, Wire 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Pyramid Products Co., 2224 8S. State, Chicago, III. 
Colonial,”’ ‘‘E Z.’’ 

Wire Stripper Co, 1727 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 


General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General Ele Co., Section Q-2121 Appliance and Mer 
handise Dept., Bridgeport, Conn 

McG Mfg. Co., Valparaiso, Ind 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

ner Ele ( Section Q-2121 Appliance and Mer 
handise Dept., Bridgeport, Conn 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

General El Co., Schenectady, N. Y 

Mercoid Corp., Belmont Ave., Chicago, Ill 

Ward Leonard Co., 34 South, Mt. Vernon, N. Y 

Westinghouse & Mfg. Co., Dept. 7-N, East Pitts 


Levolier.’ 


G 





burgh, Pa 
SWITCHES, Limit 
Acro Ele ‘ Dept. I t Fult R ‘ 
Oo 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied-Control Co., Inc., 227 Fulton, New York, N. Y 


Cc’ 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Barber-Coleman Co., Rockford, Ill 


General Control Co., Cambridge, Mass 

General Ele Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 
Micro Switch Corp, Freeport, Ill 

Mu-Swit Cort 802 Washington st Cantor M 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept 
410 Ei Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 

Jefferson Co., Bellwood, Il (Metal) 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, II 

Mercoid Corp., 4217 Belmont Ave., Chicago. II] 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn 

Powrex Switch Co., 36 Pleasant, Watertown, Mass 


SWITCHES, Radio 

Clarostat Mfg. Co., Inc. 

General Control Co., s 

Gu lian Ele Mfg. C 1627 W. Walnut, Chicago, 1 
& Co., Inc., P. R., Indianapolis, Ind 

0 t Mi ( Le | nov, ¢ ig I 


SWITCHES, Remote Control 

Push Button, Toggle, Lever or Treadle 
Allen-! y Co., 1309 S. First, Milwaukee, Wis 
Co., Inc., 227 Fulton, New York, N. Y 





285 N. Sixth, Brooklyn, N. Y 












‘H-¢ 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, I! 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi 
cago, Il 

Dunr Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’ 

General Control Co., Cambridge, Mass. 

General Elec. Co., Schenectady, N. Y 

Micro Switch Corp., Til 


Freeport, 

Mu-Swit Cory 802 Washington St ( ' Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 

Acro Electric Co., Dept. L, 3166 Fulton Rd., Cieveland 
Ohio 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Ele Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Micro Switch Corp., Freeport, II] 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 
S., Minneapolis, Minn 

Mu-Switch Corp 802 Washington St Cantor Mas 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 
yeneral Electric Co., Schenectady, N. ; 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 


TACHOMETERS 

Durant Mfg. Co., 1962 North Buffum St., Milwaukee, 
Wis Productimeters.’ 

Veeder-Root, Inc., Hartford, Conn 

Weston Electl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 

TAGS, Terminal, Wire & Cable 

National Band & Tag Co., Dept. 9-289, Newport, Ky. 

TAPE, Braided 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Sy ee 


TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y 
Volcker, Milton G., 112 East 19th St., New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
“*Scotch.’’ 

Paper Manufacturing Co., Philadelphia, Pa. ‘‘Neutrelec’’ 


TAPE, Mica 

General Elec. Co., Section M-112A. Appliance and Mer- 
*handise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, III. 

Mica Insulator Co., 200 Varick, New York, N. Y 


TAPE, Rubber and Friction 

General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washingtor 
Bivd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘*Turbo.’”’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y 
‘‘Empire.’’ 

Volcker, Milton G., 112 East 19th St New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


— BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, I] 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Ill 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N > 


Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Iisco Copper Tube & Products, Inc., Station ‘‘M 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill 

(Terminals and Terminal Plates.) 

<rueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

elfuse, Inc., 4753 Ravenswood <Ave., Chicago, II] 

ww Fuses. ) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
2 

Rajah Co Bloomfield, N. J 

Sherman Mfg. Co., H. R., Battle Creek, Mich 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 


Il 





TESTERS, Coil. See also Instruments 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industria] Contr 
Div., Hartford, Conn 

Barber-Colman Co., Rockford, Il 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General tric Co., Schenectady, N. Y 

H.-B. Elec Co., Inc., 2503 N. Broad, Philadelphia. Pa 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.”’ 

Micro Switch Corp., Freeport, Il! 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Spencer Thermostat Co 
*“Klixon 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 

Sarber-Colman Co., Rockford, Il 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
“‘Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hansen Mfg. Co., Princeton, Ind. 

Paragon Electric Co., 39 West Van Buren St., Chicago, 
Tl 

Thompson Clock Co., H. C., Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn. 


TOOLS AND JIGS. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
Yok, N. Y 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Il. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Ill. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til. 

Superior Electric Co., 83 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
N.Y 








} 


10) Forest Attlebort Ma 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


ELECTRICAL MANUFACTURING 






























IT’S ABOUT TIME 


Ds 


TIME, always valuable, is now more 


precious than ever. Save time by stay- 





ing at the McAlpin. Its ideal midtown 
location is right where it’s most con- 
venient for business or pleasure. 
Rooms with private bath 


Single from $3.30 
Double from $4.95 







e 1 BLOCK FROM PENN STATION 
e 5 MINUTES TO TIMES SQUARE 
e@ 8B. &0. Motor Coaches stop at our door 





















HOTEL M‘ALPIN 


BROADWAY at 34th STREET, NEW. YORK 
Under KNOTT Management JOHN J. WOELFLE. Manager 














ES 


LAMINATION DI 






A AE A NE LS cm ene 


iH 
aaa : ciate: Natt tebe 


..« For high-speed economical production, yeu need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





rts ti 
_ MOTORS., 


A complete line of dependable ‘Flea 
Power” and small Fractional Horsepower 
A.C. and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
factory-adapted or specially designed to 
exactly meet your requirements. Hun- 
dreds of thousands in use. Prompt de- 
liveries, one or a million on priority order. 
Write for Motor Catalog or send specifi- 
cations for our expert recommendation. 
SPEEDWAY MANUFACTURING CO. 


1828 %. Sand AVENUE Patai teas) Die | 
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1942 















WAX HEATER & POURER 


2 qt. to 25 gal. sizes; Thermostat 
Control; complete melting; heated, 
non-freeze outlet; many other features. 





SOLDER POTS 
Also applicable to lead or babbitt; 
application by immersion or dipping; 
15 sizes—'» to 385 Ibs. sizes. 





KETTLE TYPE HEATERS 


Variable Thermostatic Control. (100 
to 600° F.) Slow speed, motor-driven 
agitator; Monel, stainless, glass or 
porcelain-lined tanks. Heated outlets. 














RECTANGULAR 
TANKS 
Built in 100 & 150 gal 
sizes—with selective ther- 
mostat control (100° to 
500° F.) Ideally adapted 


to Fluorescent reactor and 
ballast assemblies. 


HERE’S ONE 
PROBLEM YOU 
CAN FORGET 


Precision, automatic 
2 > JT F ICP 
heating of these 
materials 


Sta-Warm Electric Compound 
Heaters are about as automatic 
as any heater can be. Just put 
in the materiel, set the thermo- 
stet to your requirements, and 
plug itin... 


The result: even, uniform 
heating and melting throughout 
with low heat concentration; 
the thermostatic ‘‘metal-brair"’ 
levels off and holds keat at the 
correct temperature to develop 
the best qualities of your com- 
pound; when required, ma- 
terials are drawn off through 
heated, non-clog, nor-freeze 
outlets. 


Sta-Warms are built in a variety 
of sizes, shapes, materials and 
heat control — with heated 
valves and hoses, if required, 
— to fit any production prob- 
lem where safer, better heat 
control, faster production and 
lower costs are desired. 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 
Heating, Pouring, Conveying Compounds 






Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. See Cores, Resistor & 
Resistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ilseo Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O. 

-_ & Brass, Inc., 230 Park Ave., New York, 


TUBING, Extruded Plastic 

Brand & Co., William, 276 Fourth Ave New York 
n= 

as gs ay Varnish & Insulator Co., Dept. 56, Irvington, 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
“*Phenolite.”’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, New York, 
N. Y. ‘‘Monel.”’ 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

oe & Brass, Inc., 230 Park Ave., New York, 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 


REN 


TRADE MARK 







FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 
dete? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 





EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC-—Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbs 
) rette Corp. of America, Cliffwood, N. J 
1 Elec. Co., Section M-112A. Appliance and Mer- 
Dept., Bridgeport, Conn. 
ils Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 
Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N 








N. J 
Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Empire 
Volcker, Milton G., 112 East 19th St., New York, N. Y. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 

National Vulcanized Fibre Co., Wilmington, Del. 
**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

TUNGSTEN 
Wire, Rods, Sheets, Special Shapes. See also Points, 

Contact 

American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 

N. Y 





Callite Tungsten Corp., 547-39th, Union City, N. J. 
*“*Kulgrid.’’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Metroloy Co., Inc., 57 E. Alpine St., Newark, N. J. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Scheneetady, N. Y. 

Rockbestos Products Corp., 773 Nicoll, New Haven, Conn 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., 88-90 Holten St., Danvers, Mass 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Mica Insulator Co., 200 Varick, New York, N. Y. 
**Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


VOLTMETERS. See Instruments. 


WASHERS, Felt 
American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4027 Ogden Ave., Chicago, Ill. 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp.. 

George K. Garrett Co., 1421 Chestnut St., Philadelphia, 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring €orp., 
1800 Clybourn Ave., Chicago, III. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

Shakeproof, Inc., 2501 N. Keeler Ave.. Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Mil. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 


WASHERS, Non-Metallic. See Fibre, Vul- 


canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 
General Elec. Co., Section Q-112A. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 
— Varnish & Insulator Co., Dept. 56, Irvington, 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ea 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, 1). 
Torrington Mfg. Co., Torrington, Conn. ‘‘Airistocrat.’’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Universal Winding Co., P. O. Box 1605, Providence, 
R. I. ‘‘Leesona,’’ ‘‘Duo-Matic.’”’ 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
—— Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, I]. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver-Harris Co., Harrison, N. J. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

Rockbestos Products Corp., 773 Nicoll, New Haven, Conn, 


WIRE, Bare 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

— Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 

Bridgeport Brass Co., Bridgeport, Conn. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, CGopper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Muehlhausen Spring Corp., 900 Michigan Ave., Logans- 
ort, Ind. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Ignition 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


N. Y¥. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
LY 


Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
“‘Colorubber.”’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Co., Section Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rockbestos Products Corp., 773 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 


Acme Wire Co., New Haven, Conn. ‘**Enamelite,”’ 
“‘Cottonite,”’ ‘‘Silkenite,"’ ‘‘Paperite,’’ ‘‘Celenite,”’ 
“‘Heatex.’’ 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) = 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


i 

Ansonia Electrical Co., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 
“‘Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Elec. Co., Section ¥Y-1126. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind. : 

Rockbestos Products Corp., 773 Nicoll, New Haven, Conn. 
**Rockbestos All-Asbestos.’’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn. 


WIRE, Resistance 

American Brass Co., Waterbury, Conn. 

Baker & Co., Ine., 113 Astor, Newark, N. J. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 
ron,”’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,’’ ‘‘Radiocarb,’ 
‘*Radioalloy.’’ . 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,”’ “Ad- 
vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,”’ ‘‘Magno,’’ ‘‘Comet,’ 
“‘Gridnic,’’ “*Radioohm,”’ “‘Ohmax,”’ ‘‘Midohm, 
‘‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel, 
“‘Chromel-Alumel.”’ 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 


WIRE STRIPPERS, See Strippers, Wire. 


ZINC 
Sheet, Strip, Slab, Wire and Fused Metal. P 
New Jersey Zine Co., 160 Front, New York, N. Y. 
“Horse Head_ Special.’’ ep 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 





Is your company participating in the 


Pay-Roll Savings Plan? se 


164 


Full facts describing how the Plan 
operates may be obtained by writ- 


ing to the Treasury Department, 
Section B, Washington, D. C. 
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High Speed Soldering requires the 


Heating head ona 





RIGHT SIZE 
of Electric lrons 


To be efficient an electric soldering 
iron must furnish a continuous flow of 
heat at the correct temperature to: 


1. Melt Solder 


2. Raise the temperature of the metal 
parts that are to be bonded together. 


Any size electric iron will melt solder 
but there’s a right size Stanley Iron for 
each job — dependent upon the material 
and size of the parts being soldered. 
In production work the right iron can 
save time and reduce rejects. “Expert 
Soldering” is a booklet giving much 
useful information on how to choose 
and use an Electric Soldering Iron to 
advantage. Send for a copy or let our 
sales engineers make a recommenda- 
tion for your job. 


TTecmen STANLEY TOOLS 


airtight chamber enclos- 
ing the resistance wind- 


DIVISION OF THE STANLEY WORKS 


ing, and the machined Hi [av] BRITAIN, CONN., wu. S$. A. 


Valve-Fit Socket. 


WANTED 
New Patented or 
Patent-Applied-For 


PRODUCTS 





Old, reputable, successful and progressive 
manufacturer of electrical specialty products 
wants new patented or patent-applied-for 
product for central station, electrical contractor 
or electrical manufacturer market. Experience 
and distribution facilities excellent in markets 
mentioned. Address Box 442, c/o ELECTRICAL 
MANUFACTURING, 1250 Sixth Avenue, New 
York, N. Y. 4<FCe4 







FALL AL 


Shows NEW Method of 
“METAL DUPLICATING 
Without Dies”’ 





If you have small parts or pieces to form, send for 
this new catalog today. It shows how Di-Acro 
Precision Machines,—-Bender, Brake, Shear— 
produce an almost unlimited variety of intricate 
shapes, accurate to .0OL’”’ on all duplicated work, 
frequently avoiding expense and time delay of 


dies. 









Get the facts on the Di-Acro System of 


‘“*Metal Duplicating 
Without Dies’’,—Write 
for catalog. 


O'NEIL-IRWIN MFG, CO. 


309—8th Ave. S.,. Minneapolis, Minn. 
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Parts Like These manufactured by Hubbard 
are used somewhere in almost every kind of 
product or mechanism and the usefulness 
of the product, or the proper functioning 
of the mechanism, often of vital importance, 
are dependent upon them. 

They are manufactured by Hubbard from 
steel, brass, bronze and other material .. . 
formed, shaped, heat treated, tested and 
assembled with modern equipment and sci- 
entific instruments. Your request for infor- 
mation of Parts Like These and their use 
and application in your products will be 
carefully analyzed; suggestions and recom- 
mendations will be returned to you. 


M-D-HUBBARD SPRING CO. 


572 CENTRAL AVE. ¢ PONTIAC, MICH. 





WARD LEONARD CONTROLS 
We are proud that Ward Leonard Controls 
developed during the past fifty years, now 
contribute their part in increasing safety, com- 
fort and efficiency of our men in the service. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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The flyer turns the knob on the little 
Ward Leonard Rheostat and just the 
right degree of comforting heat surges 
through his flying suit. It is not an 
ordinary commercial control but one 
that has the ruggedness and depend- 





ability required by air service in spite of 
its minute dimensions and extremely 
light weight. This is but one of the 
many special control devices that Ward 
Leonard is producing in quantities to 
serve national defense. 


RELAYS - RESISTORS - RHEOSTATS 


Electric control (WL) devices since 1892. 
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Accurate Spring Mfg. Co. 
Acme Electric & Mfg. Co. 
Acme Wire Co. 

Acro Electric Co. 

Adam Co., Frank 
Aerovox Corp. 

Akron Porcelain Co. 
Allen Mfg. Co. 
Allen-Bradley Co. 

Allied Control Co., Inc. 
Altair Machinery Corp. 
Aluminium Company of America 


28, 


23, 


American Automatic Electric Sales Co. 


American Brass Co. 

American Felt Co. 

American Gas Accumulator Co. 
American Insulator Corp. 
American Lava Corp. 

American Screw Co. 
Arrow-Hart & Hegeman Elec. Co. 
Auburn Button Works, Inc. 


Bakelite Corp. 

Baker & Co., Inc. 

Baldor Electrie Co. 
Barber-Colman Co. 

Becker Brothers Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. 
Biddle Co., James G. 
Brand & Co., William 
Brandywine Fibre Products Co. 
Bristol Co. 

Bunting Brass & Bronze Co. 
Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 
Carnegie-Illinois Steel Corp. 
Central Screw Co. 

Cerro de Pasco Copper Corp. 
Chace Co., W. M. 

Chandler Products Corp. 
Chicago Molded Products Corp. 
Chicago Rivet & Machine Co. 
Clare & Co., C. P. 

Clarostat Mfg. Co., Inc. 
Cleveland Tungsten, Inc. 
Cold Metal Products Co. 
Colonial Insulator Co. 
Continental Screw Co. 


Corbin Screw 


Corning Glass Works, Insulation Div. 


Cottrell Paper Co. 
Cullman Wheel Co. 


Dante Electric Mfg. Co. 
Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 


Delco Appliance Div., 
General Motors Sales Corp. 


Detroit Power Screwdriver Co. 
Dial Light Company of America, Inc. 
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Dow Chemical Co. 
Doyle, Inc., James W. 
Drake Mfg. Co. 

Driver Co., Wilbur B. 
Dunn, Inc., Struthers 
Durant Mfg. Co. 


Eagle Signal Corp. 

Elastic Stop Nut Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 
Electronic Laboratories, Inc. 


Fairbanks, Morse & Co. 
Fenwal Incorporated 
Ferranti Electric, Inc. 


Garden City Laboratory 
Garlock Packing Co. 
Garrett Co., George K. 
Gear Specialties, Inc. 
General Electric Co. 27, 35, 85, 95, 106, 
General Industries Co. 

Gibson Electric Co. 

Gisholt Machine Co. 


Guardian Electric Mfg. Co. 


Hardwick, Hindle, Inc. 

Harper Co., H. M. 

Haydon Mfg. Co., Inc. 
Heinemann Circuit Breaker Co. 
Herzog Miniature Lamp Works, Inc. 
Holliston Mills, Inc. 
Holtzer-Cabot Electric Co. 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hotel Pittsburgher 

Hubbard Spring Co., M D. 
Hunter Pressed Steel Co. 


Ideal Commutator Dresser Co. 
Illinois Electric Porcelain Co. 
Ilsco Copper Tube & Products Co. 
Imperial Porcelain Works, Inc. 
Industrial Molded Products Co. 
Instrument Resistors, Co. 
Instrument Specialties Co., Inc. 
Insulation Manufacturers Corp 
International Nickel Co., Inc. 
International Resistance Co. 


International Screw Co. 


Janette Mfg. Co. 
Jefferson Electric Co. 
Johnson Bronze Co. 
Jones, Howard B. 
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Kester Solder Co. 


157, 160 
Keuffel & Esser Co. 40 
Klein & Sons, Mathias 145 


Knox Porcelain Corp. 28 


Krueger & Hudepohl 155 
Kurz-Kasch, Inc. 143 
Lamson & Sessions Co. 77 
Lectrohm, Inc. 158 
Littelfuse, Inc. 139 


Lord Mfg. Co. 91 


Louthan Mfg. Co._ 28, 135 
Lovejoy Flexible Coupling Co. 152 
Maas & Waldstein Co. 31 
Magnatrol Valve Corp. 152 
Mallory & Co., Inc., P. R. 105 
Master Electric Co. Inside Back Cover 
McGill Mfg. Co. 135 
Mercoid Corp. 147 
Metroloy Co., Inc. 158 


Micro Switch Corp. 97 


Millen Mfg. Co., Inc., James 137 
Monarch Rubber Co. 138 
Mu-Switch Corp. 83 
Muehlhausen Spring Corp. 90 
National Porcelain Co. 28 


National Screw & Mfg. Co 77 


National Vulcanized Fibre Co. 113 
New Departure, 

Div. of General Motors Corp. 3 
New England Mica Co. 94 
New England Screw Co. 77 
New Jersey Porcelain Co. 28 
New Jersey Zinc Co. 46 
New Wrinkle, Inc. 131 
Newport Rolling Mill Co. 153 
Norma-Hoffmann Bearings Corp. 34 
North American Electric Lamp Co. 156 
Nothelfer Winding Laboratories 162 
Numberall Stamp & Tool Co., Inc 155 
Oakite Products Co. 94 
Ohio Electric Mfg. Co. 104 
Ohmite Mfg. Co. 79 
O’Neil-Irwin Mfg. Co. 165 
Ozalid Products Div., 

General Aniline & Film Corp. 33 
Paper Manufacturers Co. 156 
Paramount Paper Tube Co. 162 
Parker Co., Charles 77 
Parker-Kalon Corp. 26, 77 
Pawtucket Screw Co. 77 
Peck Spring Co. 140 
Peerless Electric Co. 149 


Pheoll Mfg. Co. 77 
126 
164 


Pioneer Gen-E-Motor 
Platt Brothers & Co. 


Continued 


on p. 168 
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Porcelain Products, Inc. 
Portland-Monson Slate Co. 
Post Co., Frederick 
Precision Paper Tube Co. 
Progressive Mfg. Co. 
Pyramid Products Co. 


Rajah Co. 


Raymond Mfg. Co., Div. of 
Associated outer Corp. 


Rea Magnet Wire Co., Inc. 


Reliance Electric & Engineering Co. 


Republic Steel Corp. 

Rex Rheostat Co. 
Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 


Rogan Brothers 
Rohm & Haas Co. 
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160 
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140 


Russell, Burdsall & Ward Bolt & Nut Co. 77 


Ryerson & Son, Inc., Joseph T. 


SKF Industries, Inc. 


Saginaw Malleable Iron Div., 
General Motors Corp. 
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Molded plastics are no longer substitute materials. They've become a vital 
part in America’s fighting machine. Their exact di-electric properties, their 
imperviousness to moisture and oil, their flexibility of application . . 
these things have contributed to making them a natural part of the planes, 
the tanks, the ships, the communications equipment, etc., with which 


Scovill Mfg. Co. 

Shakeproof, Inc. 

Sherman Mfg. Co., H. B. 
Shimer & Sons, Samuel J. 
Signal Electric Mfg. Co. 
Simpson Electric Co. 

Sola Electric Co. 

Solar Mfg. Corp. 

Southington Hardware Mfg. Co. 


Special Electrical Porcelain Section Na- 
tional Electrical Manufacturers Assoc.. 


Speedway Mfg. Co. 

Square D Co. 

Standard Pressed Steel Co. 
Standard Transformer Corp. 


Stanley Tools Div., of 
The Stanley Works 


Star Porcelain Co. 
Sta-Warm Electric Co. 
Stein & Co., Wm. P. 
Steward Mfg. Co., D. M. 
Stokes Machine Co., F. J. 
Stokes Rubber Co., Joseph 


28, 148, 


Torrington Co. 
Torrington Mfg. Co. 
Trent Co., Harold E. 


ARRY AM 


America fights. 


Here at 


new war material 


Right now, we are all out for America. . 
. until the final blow has been struck at our foes 


be 


If we can help America’s victory program by helping you on your war 


.. LET’S GET TOGETHER 
MOLDED PLASTICS DIVISION 


=. AUBURN BUTTON WORKS 


orders 


AUBURN, NEW YORK 
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Auburn we like to feel that in our sixty-six years of plastic 
molding we have contributed something to this present acceptance of a 
We know that our pioneering has opened the way to 
many new applications for molded plastics. Auburn molded parts are in use 
in tanks, airplanes, in army autos and trucks, electrical insulation parts for 
communication systems in the Signal Corps, Bureau of Ships, etc. 


. and that’s the way it’s going to 


Trico Fuse Mfg. Co. 


Triplett Electrical Instrument Co. 


Union Carbide & Carbon Corp. 
United States Steel Corp.. 
United Transformer Co. 
Universal Clay Products Co. 
Universal Winding Co. 


Volcker, Milton G. 


Wagner Electric Corp. 

Ward Leonard Electric Co. 
Watson-Stillman Co... 
Westinghouse Electric & Mfg. Co. 


Weston Electrical Instrument Corp. - 


West Virginia Pulp & Paper Co. 
Whitney Screw Corp... 
Wiegand Co., Edwin L. 

Wilson Co., H. A. 

Wire Stripper Co. 
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eS MUU Mee a 
be won...a peace to be won. But what kind of a peace will it be for you? 
eta Um ee Ce 
CUM uA CL he UN ee ee ld 
modern machinery has been produced and will be in operation. New 
products and redesigned old products will be on the market. How well will 
you be able to stand up to the fierce competition that is sure to result? 
Will your plants be up or down? 

Improvements you make or plan, today, in your equipment or your 
product design will determine whether you will be fighting for bare exist- 
TTT Tam MD ek ee 

Lay your plans now for improving the economy, compactness, efficiency 
and convenience of your plant equipment and your products. You will find 
that many such improvements can be made more easily by using Master 
Oe ee eh CMR ee eo 
job. Investigate the unusual ability of the Master organization to serve you 
TTT tlhe 


THE MASTER ELECTRIC COMPANY I 
a, ee 
DAYTON, OHIO ee ae or he 
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SOME HOMELY TRUTHS ABOUT 


HORSE ane HORSEPOWER 


ee GS 
Za | Westinghouse Elec. & Mfg. Co. 
EAST PITTSBURGH. PA 


— F 


THERE ARE HORSES - - - AND «ostS ED BHCING HORSES 









a, 


K HORSES - - - AND BROKEN DOWN HORSES 






RIDING HORSES WEAVY TRUC 

THAT PULL GARBAGE wy acon same DIFFERENCES IW ELECTRICAL HORSE: 
POWER ARE NOT AS ppvious, BUT THEY ARE yyst AS NUMEROUS = > - SURE, 
any NEW GBP MOTOR oF ANY REPUTABLE MAKE WILL PULL ITS RATED LOAD. 
THe QUESTION 1S, “HOW Long WILL IT PULL IT -- AND THAT'S THE } . 
KERNEL OF OUR STORY ON WESTINGHOUSE SMALL MOTORS ae r 


e WI dd j 


STAY NEW LONGERS em AND THEY STAY NEW LONGER BECAUSE WESTINGHOUSE 
SECURE ABSOLUTE 






ee 
pays ATTENTION TO SMALL nETAILS exp. «FOR EXAMPLE. WE SEC 
BEARING COWCENTRICITY Seca WITHIN 3/10,000 OF AN ch... S@BY DIAMOND 


not TH! 


BORING OUR BEARINGS AND MACHINING OUR BRACKET FIT in A SINGLE 


opERATION .. . SUCK MANUFACTURING M PRECISION costs YOu NOTHING 
put iT paYs YOU DIVIDENDS \N [x] LONGER LIFE... MORE 





